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INTESTINAL  NODULES  IN  CHICKENS  DUE  TO 

HETERAKID  LARVAE    (HETERAKIS 

BERAMPORIA  LANE) 

By  Benjamin  Schwartz  * 

Of   the  Zoological   Division,  Bureau  of  Animal  Industry,    United  States 
Department  of  Agriculture 

ONE  PLATE 

INTRODUCTION 

In  the  course  of  post-mortem  examinations  of  chickens  (Gallus 
domesticus)  in  Los  Bafios,  Laguna  Province,  Philippine  Islands, 
I  frequently  found  nodules  in  the  wall  of  the  caeca  associated 
with  the  presence  of  adult  heterakids  in  the  lumen.  Nodules 
from  different  host  animals  were  dissected  at  various  times  and 
in  practically  all  cases  nematode  larvae  were  found  in  them,  a 
single  larva  having  been  found  in  each  nodule.  The  larvae  were 
very  active  in  physiological  salt  solution  in  which  they  performed 
wriggling  movements  for  some  time  after  their  liberation  from 
the  nodules. 

Recent  examination  of  the  adult  heterakids  obtained  from 
chickens  containing  caecal  nodules  showed  that  the  parasites  in 
question  agree  with  the  description  of  Heterakis  beramporia 
Lane,  1914,  to  which  species  they  doubtless  belong. 

1  The  note  on  Microscopic  Findings  is  by  Robert  J.  Formad,  pathological 
division,  Bureau  of  Animal  Industry,  United  States  Department  of  Agri- 
culture. 
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LANE'S  DESCRIPTION  OF  HETERAKIS  BERAMPORIA 

Lane  gives  the  following  description  of  Heterakis  beramporia : 

(Esophagus,  0.745  millimeter  long;  first  part,  0.045  milli- 
meter; second  part,  0.5;  third  part,  0.2.  Nerve  collar,  0.225 
millimeter;  cervical  papillae,  0.38  from  cephalic  end.  Excretory- 
pore,  0.35  from  cephalic  end. 

Males  straight  with  the  exception  of  a  curve,  dorsad,  at  head 
end;  5.5  millimeters  long  by  0.24  wide.  Sucker  circular,  0.055 
millimeter  in  diameter.  Spicules  of  nearly  equal  length  but 
different  in  shape,  the  right  spicule  0.35  millimeter  long,  with 
a  tapering  point,  and  the  left  spicule  0.3  long,  expanding  "in 
its  peripheral  third"  and  bearing  near  the  point  a  prominent 
angle  on  its  ventral  aspect. 

Females  are  6.6  millimeters  long,  with  a  maximum  diameter 
of  0.03,  and  have  a  dorsad  cephalic  curve,  and  at  about  the 
level  of  the  vulva  they  somewhat  abruptly  start  a  curve,  ventrad. 
Vulva  opens  practically  at  equator,  a  valvular  flap  projecting 
cephalad  over  the  opening.  The  anus  is  0.66  millimeter  from 
the  tip  of  the  tail. 

The  worms  were  collected  by  Lane  from  the  caeca  of  domestic 
fowls  in  Berhampore,  Bengal,  India.  Lane  states  that  these 
parasites  produce  no  lesions  of  the  caecal  wall  so  far  as  his 
experience  goes. 

In  view  of  the  fact  that  I  found  pronounced  nodules  in  the 
wall  of  the  caeca  of  chickens  harboring  the  adult  parasites,  I 
made  a  careful  comparison  of  my  specimens  with  Lane's  descrip- 
tion of  Heterakis  bemmporia,  with  a  view  to  discovering  pos- 
sible differences,  and  obtained  the  following  results : 

MY  OBSERVATIONS  ON  HETERAKIS  BERAMPORIA  FROM  THE 
PHILIPPINES 

Male. — The  male  is  from  5.2  to  5.5  millimeters  long  by  0.25 
in  maximum  width,  in  the  region  at  the  base  of  the  oesophagus. 
The  diameter  of  the  body  immediately  below  the  lips  is  0.05 
millimeter.  It  is  curved  in  outline  with  a  curve,  dorsad,  at  the 
head  end.  Plate  1,  fig.  1,  shows  an  outline  drawing  of  a  male 
and  a  skeleton  outline  drawing  of  another  specimen ;  the  latter 
is  decidedly  sinuous  in  outline.  According  to  Lane  the  males 
are  straight  with  the  exception  of  the  curve,  dorsad,  at  the  head 
end.  I  have  not  found  any  males  corresponding  to  that  descrip- 
tion. While  the  curve,  dorsad,  at  the  head  is  undoubtedly  a  diag- 
nostic character  of  this  species,  the  curvature  of  the  rest  of  the 
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body  is  dependent  upon  the  state  of  contraction  of  the  worm 
at  the  time  it  is  killed  and  is,  in  my  opinion,  without  significance. 
The  oesophagus  is  0.63  millimeter  long  and  0.12  to  0.15  wide  at 
the  bulb.  The  first  part  of  the  oesophagus  measures  0.034  milli- 
meter; the  last  part,  0.18.  The  nerve  collar  is  0.205  millimeter 
from  the  cephalic  extremity,  and  the  excretory  pore  is  0.33  milli- 
meter from  the  same  point.  The  cervical  papillae  are  located 
0.345  millimeter  from  the  cephalic  extremity. 

The  sucker  (Plate  1,  fig.  2)  is  circular  and  varies  from  0.058 
to  0.064  millimeter  in  diameter.  The  distance  from  its  caudal 
end  of  the  cloacal  opening  is  0.12  millimeter  and  thence  to  the 
last  papilla  0.18.  The  distance  from  the  last  papilla  to  the  tip 
of  the  tail  is  0.2  millimeter.  These  measurements  agree  closely 
with  those  given  by  Lane.  The  papillae  show  the  same  arrange- 
ment as  indicated  in  Lane's  Plate  75,  fig.  1.  Their  arrangement 
as  seen  in  lateral  view  is  shown  somewhat  diagrammatically  in 
Plate  1,  fig.  3.  The  spicules  are  nearly  equal  in  length,  and  in 
my  specimens  the  anterior  end  of  the  left  spicule  is  at  least 
0.14  millimeter  posterior  to  the  anterior  end  of  the  right  spicule, 
the  latter  terminating  in  the  region  of  the  cloaca  and  the  former 
being  extruded  through  the  cloacal  aperture.  The  left  spicule 
bears  a  prominent  angle  on  its  ventral  aspect.  The  right  spicule 
has  a  long  tapering  point.  The  lengths  of  the  spicules  are  as 
follows:  Right  spicule,  0.35  millimeter;  left  spicule,  0.3  (Plate 
1,  fig.  7). 

Female. — The  females  have  a  cephalic  curve,  dorsad  (Plate 
1,  fig.  6) ;  the  curvature  of  the  rest  of  the  body  is  variable. 
Several  measured  specimens  were  found  to  vary  from  6.3  to 
6.7  millimeters  in  length,  and  the  maximum  width,  measured  in 
the  region  of  the  base  of  the  oesophagus  or  somewhat  behind 
that  region,  varies  from  0.225  to  0.26  millimeter;  the  maximum 
width  observed  in  any  female  was  about  0.28.  The  diameter 
of  the  body  immediately  below  the  lips  varies  from  0.05  to  0.06 
millimeter;  in  the  region  of  the  vulva,  from  0.2  to  0.22. 

In  one  specimen  the  nerve  ring  is  located  0.225  millimeter 
from  the  cephalic  extremity  and  in  another  0.242  from  that 
point.  The  excretory  pore  is  located  0.345,  0.326,  and  0.309 
millimeter,  respectively,  from  the  head  end  in  three  different 
specimens.  The  cervical  papillae  are  located  about  0.03  milli- 
meter posterior  to  the  excretory  pore  (Plate  1,  fig.  5). 

The  length  of  the  oesophagus  varies  from  0.68  to  0.72  by  0.12 
to  0.15  millimeter  in  its  maximum  width  at  the  bulb.     The  first 
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part  of  the  oesophagus  is  0.43  millimeter  long  and  the  last  part 
is  from  0.18  to  0.2  millimeter  long.  The  vulva  is  located  some- 
what posterior  to  the  equator  of  the  body.  In  three  specimens 
the  ratio  of  the  part  of  the  body  anterior  to  the  vulva  to  that 
posterior  to  the  vulva  was  found  to  be  as  follows :  352  :  296 ; 
339  :  320 ;  348  :  279.  Immediately  caudad  of  the  vulva  is  a 
cuticular  flap  which  projects  over  the  opening  (Plate  1,  fig.  4), 
The  distance  from  the  anus  to  the  tip  of  the  tail  is  from  0.067  to 
0.068  millimeter. 

The  ova  measure  0.05  to  0.06  by  0.25  to  0.03  millimeter. 
Lane's  measurements  for  the  ova  are  0.05  by  0.03. 

Allowing  for  individual  variations,  the  specimens  of  Heterakis 
from  the  Philippine  Islands  agree  in  all  respects  with  Lane's 
description  of  Heterakis  beramporia  and  it  must,  therefore,  be 
concluded  that  this  species  is  capable  of  producing  serious  in- 
juries to  the  caecal  wall,  .although  in  Lane's  experience  in  India 
no  lesions  were  observed. 

C^ECAL  NODULES  IN  BIRDS  DUE  TO  HETERAKIDS,  OBSERVED  BY 
VARIOUS  WRITERS 

According  to  Lucet  and  Henry  (1911),  Klee  (1891)  first  noted 
intestinal  nodules  in  pheasants,  and  Railliet  and  Lucet  (1892) 
described  this  condition  in  pheasants  as  a  verrucose  typhlitis. 
Railliet  and  Lucet  found  small  heterakids  in  the  mucosa  of  pheas- 
ants and  noted  a  marked  dilatation  of  the  caecum  of  affected 
birds.  These  writers  considered  the  worms  in  question  to  be 
Heterakis  papillosa  (=  Heterakis  gallinae).  This  condition  in 
pheasants  was  noted  later  by  Galli-Valerio  (1896),  Klee  (1897), 
Letulle  and  Marotel  (1901)  who  described  the  pathology  of 
these  nodules,  and  Sambon  (1908).  Lucet  and  Henry  (1911) 
state  that,  although  previous  writers  considered  Heterakis  gal- 
linae to  be  the  cause  of  intestinal  nodules  in  pheasants,  the 
specific  determination  of  the  parasite  was  found  to  be  faulty 
in  the  cases  that  they  reexamined;  namely,  those  of  Railliet 
and  Lucet  (1892),  Letulle  and  Marotel  (1901),  and  Sambon 
(1908).  In  these,  as  well  as  in  the  cases  of  verrucose  typhlitis 
in  pheasants  described  by  them,  the  parasite  in  question,  accord- 
ing to  these  writers,  is  Heterakis  isolonche  von  Linstow,  and  it 
would  appear  that  references  in  the  literature  to  Heterakis  galli- 
nae as  a  cause  of  intestinal  nodules  in  birds  is  probably  due  to 
misidentification  of  the  parasite.  The  cases  described  by  Lucet 
and  Henry  are  very  interesting  in  as  much  as  these  writers 
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record  not  only  larval  worms  in  caecal  and  intestinal  nodules 
of  pheasants  but  also  adult  forms,  including  egg-laying  females. 
Recently  I  had  an  opportunity  to  examine  portions  of  caeca 
from  a  pheasant  that  were  forwarded  to  the  zoological  division 
of  the  United  States  Bureau  of  Animal  Industry  in  March,  1921, 
by  Dr.  Fred  Boerner,  of  the  Pennsylvania  Department  of  Agri- 
culture. Doctor  Boerner  stated  that  the  pheasant  was  autopsied 
in  his  laboratory  and  that — 

no  definite  cause  for  the  death  was  found  unless  it  be  the  condition  of 
the  caeca.  These  showed  throughout  their  entire  length  nodules  such  as 
are  in  evidence  in  the  samples  submitted,  and  in  each  of  the  nodules  that 
was  opened  there  was  found  a  worm.  Worms  were  also  present  in  the 
lumina  of  the  caeca. 

In  the  material  submitted  by  Doctor  Boerner  numerous  nodules 
were  clearly  visible  through  the  serous  coat;  the  nodules  were 
very  close  together  in  certain  portions  of  the  caecal  walls. 
Several  of  these  nodules  were  opened  and  a  worm  was  extracted 
from  each  nodule,  apparently  fully  grown  but  sexually  imma- 
ture, since  no  eggs  were  found  in  any  of  several  female  spec- 
imens that  were  examined.  These  worms  correspond  to  the 
description  of  Heterakis  isolonche  von  Linstow,  a  species  that 
has  not  heretofore  been  reported  from  the  United  States. 

The  nodules  from  the  cseca  of  pigeons  are  not  only  more 
numerous  and  more  closely  crowded  together  but  also  larger  and 
far  more  conspicuous  than  those  that  I  found  in  the  caeca  of 
chickens  infested  with  Heterakis  beramporia.  The  discrepancy 
in  size  of  the  nodules,  due  to  the  fact  that  two  different  species 
of  Heterakis  were  represented,  may  be  accounted  for  by  the 
fact  that  Heterakis  isolonche  develops  to  a  far  larger  size  in 
the  nodules  than  does  Heterakis  beramporia,  since  the  larvae 
of  the  latter  species  isolated  from  nodules  were  always  micro- 
scopic in  size. 

In  the  light  of  our  present  knowledge  it  may  be  concluded 
that  Heterakis  isolonche  von  Linstow  is  the  agent  responsible 
for  nodule  formation  in  pheasants  and  that  the  only  other 
species  of  Heterakis  thus  far  known  to  be  capable  of  causing 
nodules  in  birds  is  the  species  dealt  with  in  this  paper ;  namely, 
Heterakis  beramporia.  No  definite  nodule  formation  due  to 
Heterakis  gallinae  has  been  recorded,  although  recent  investiga- 
tions on  the  life  history  of  this  parasite  show  that  in  its  larval 
stages  it  has  decided  tissue-invading  powers,  and  that  the  adults 
occasionally  push  the  anterior  part  of  the  body  into  the  intestinal 
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mucosa.  Thus,  Graybill  (1921)  found  larvae  of  Heterakis  galli- 
nae  in  the  wall  of  the  caecum,  although  he  failed  to  find  any  evi- 
dence of  encystment.  Uribe  (1922)  found  that  larval  Heterakis 
gallinae  migrate  into  the  caecal  glands  and,  from  the  second  to 
the  fifth  day  after  feeding  ripe  embryonated  eggs  to  chicks,  no 
larvae  were  found  in  the  caecal  contents,  although  many  were 
present  in  the  scrapings  of  the  mucosa.  This  writer  found  that 
after  the  fifth  day  the  larvae  leave  the  crypts  of  the  csecal  mucosa 
and  develop  in  the  lumen  of  the  caecum. 

On  the  basis  of  our  present  knowledge  we  may  distinguish 
three  stages  in  tissue-invading  powers  in  worms  belonging  to 
the  genus  Heterakis,  namely:  (a)  invasion  by  early-stage  larvae 
of  the  caecal  glands  for  short  periods  without  nodule  formation, 
Heterakis  gallinae;  (b)  invasion  of  the  caecal  wall  by  larvae  with 
nodule  formation,  Heterakis  beramporia;  and  (c)  invasion  of  the 
caecal  wall  by  larvae  with  nodule  formation  and  development  of 
the  worms  up  to  the  adult  stage  in  the  nodules,  Heterakis 
isolonche. 

MICROSCOPIC  FINDINGS2 

Before  describing  the  actual  findings  it  may  be  of  interest  to 
consider  the  salient  points  in  the  structure  of  the  caeca,  where 
the  parasitic  infestation  was  observed.  The  fowl  has  two  tub- 
ular caeca  extending  forward  from  their  point  of  origin  at  the 
junction  of  the  small  and  the  large  intestines.  The  average 
length  is  about  76  or  88  millimeters.  The  coats  are  the  same 
as  in  the  small  intestine;  namely,  mucosa,  submucosa,  muscu- 
laris,  and  fibrous  or  serous  coat.  The  walls  are  relatively  thin 
and  nearly  semitransparent  in  the  normal  state,  so  that  the 
intestinal  contents  can  be  made  out  if  the  walls  are  not  hyper- 
trophied  from  inflammation.  Lymphoid  tissue  is  usually  pres- 
ent in  the  follicular  form  and  less  frequently  in  the  diffused  form 
or  the  diffused  form  combined  with  the  follicular.  It  is  gen- 
erally located  in  the  mucosa,  often  sinking  into  the  submucosa 
and  very  rarely  minute  follicles  may  be  found  between  the  two 
inner  circular  and  outer  longitudinal  muscular  coats. 

It  is  well  known  that  the  caeca  of  young  chickens  are  fre- 
quently the  starting  point  of  coccidial  infection  and  certain  in- 
flammatory conditions.  The  inflammatory  changes  are  invari- 
ably confined  to  the  mucosa  and  submucosa  of  the  two  coats 
which  have  the  rich  blood  supply  and  the  principal  accumulation 
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of  lymphoid  cells.  The  loose  grouping  of  the  lymphoid  cells 
favors  their  mobility  and  offers  a  receptive  soil  for  irritants  to 
manifest  their  action. 

The  following  conditions  were  observed  on  microscopic  exam- 
ination: The  mucosa  and  submucosa  were  but  slightly  altered, 
consisting  principally  in  an  inconspicuous  increase  of  lymphoid 
tissue.  The  follicles  were  somewhat  hypertrophied  and  increased 
numerically.  The  principal  changes  were  observed  in  the  mus- 
cular coats.  The  intermuscular  follicles  were  ordinarily  very 
small  clusters  of  lymphoid  cells  supported  by  a  fine  adenoid 
reticulum  and  surrounded  by  a  thin  connective-tissue  capsule. 
The  individual  cells  in  the  follicle  were  round  and  uniform 
in  size,  and  they  stained  well  with  nuclear  dyes.  At  the  ends  of 
the  oblong  patch  the  follicular  masses  could  be  made  out  here 
and  there,  but  in  the  middle  of  the  patch  the  cell  mass  had  be- 
come so  large  that  it  appeared  to  be  formed  from  the  fusion 
of  several  follicles  or  the  development  of  diffused  adenoid  tissue 
as  the  result  of  an  irritant  causing  the  cell  proliferation,  result- 
ing in  the  blending  with  the  follicles.  The  capsule  was  more 
pronounced',  the  original  lymphoid  cells  were  increased  in  size, 
had  become  irregular  in  shape,  granular  in  appearance,  and 
stained  very  poorly,  indicating  degenerative  changes.  Between 
the  cells  granular  material  had  accumulated,  resulting  from  dis- 
integration of  cells.  Channels  (spaces)  were  formed  from  the 
liquefaction  and  subsequent  absorption  of  the  degenerated  mate- 
rial. In  places  eosinophiles  were  present.  As  eosinophils  often 
accompany  parasitic  affections,  a  systematic  search  in  all  the 
nodules  in  the  serial  sections  was  undertaken,  which  resulted  in 
finding  in  some  preparations  that  came  near  the  end  of  the 
patch  round  and  oval  structures  which  proved  to  be  transverse 
and  oblique  sections  of  larval  worms,  and  sections  from  the 
central  part  of  the  patch  showed  longitudinal  sections  of  a  larval 
parasite   (Heterakis  beramporia). 
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ILLUSTRATION 

Plate  1.  Heterakis  beramporia  Lane 

Fig.  1.  Male  and  skeleton  outline  of  a  male  specimen.     (Original.) 

2.  Preanal  sucker.     (Original.) 

3.  Posterior  end  of  male,  somewhat  diagrammatic.     Ventral  papilla 

of  the  paracloacal  group  not  shown  in  this  view.     (Original.) 

4.  Vulva,  with  projecting  cuticular  flap.     (Original.) 

5.  Anterior  portion  of  female;   cp,  cervical  papilla;   exp,  excretory 

pore;    int,    intestine;    Ip,    lip;    n,   nerve    ring;    oes,    oesophagus, 
(Original.) 

6.  Female  and  skeleton  outlines  of  two  other  females;   a,  vulva;   6, 

anus;  c,  termination  of  oesophagus.     (Original.) 

7.  Spicules.     (Original.) 
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METAZOAN  PARASITES  OF  PHILIPPINE 
DOMESTICATED  ANIMALS 

By  Marcos  A.  Tubangui 
Of  the  University  of  the  Philippines,  Los  Baivos 

THREE  PLATES   AND   TWO   TEXT   FIGURES 

The  parasitic  worm  fauna  of  domesticated  animals  in  the 
Philippine  Islands  is  very  incompletely  known.  In  fact,  aside 
from  the  publications  of  Schwartz,  (19,  20,  21,  22)  Boynton,(4) 
Boynton  and  Wharton,  (5)  Wharton,  (26,  27)  and  of  a  few  other 
American  investigators  who  have  had  opportunities  to  examine 
material  through  sendings  for  identification,  there  is  scarcely 
any  Philippine  literature  that  deals  with  this  important  field 
of  zoological  research.  The  situation  is  unfortunate;  more  at- 
tention should  be  paid  to  parasites  and  parasitic  diseases,  for  the 
reasons  that  parasites  are  of  common  occurrence  and  that  native 
animals  often  suffer  from  their  injurious  effects. 

The  object  of  this  paper  is  to  record  some  parasitic  worms 
that  I  have  been  able  to  identify  from  the  helminthological 
collection  of  the  College  of  Veterinary  Science,  University  of 
the  Philippines.  These  and  other  parasites,  which  have  been 
previously  reported  by  other  writers,  are  found  in  the  list  given 
in  this  paper,  which  includes  a  total  of  eighty-one  species. 
Five  of  these  are  new  to  science  and  are  described  in  detail. 
The  others  are  simply  mentioned  by  giving  what  are  considered 
their  most  nearly  valid  names. 

The  list  is  rather  incomplete  at  present,  especially  as  to  the 
parasites  of  cattle,  carabaos,  sheep,  and  goats,  owing  to  the 
scanty  material  at  hand  from  these  hosts. 

Unless  otherwise  stated,  the  parasites  dealt  with  in  this  paper 
were  collected  in  Los  Banos,  Laguna  Province,  Luzon. 

I  desire  to  record  my  thanks  to  the  following,  whose  interest 
or  influence  has  aided  in  the  accumulation  of  the  helmintholo- 
gical collection  at  my  disposal:  Dr.  Benjamin  Schwartz,  for- 
merly of  the  University  of  the  Philippines,  Los  Barios;  Dr.  C. 
H.  Schultz  and  Dr.  A.  K.  Gomez,  of  the  College  of  Veterinary 
Science,  University  of  the  Philippines;  Dean  C.  F.  Baker  and 
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Dr.  B.  M.  Gonzalez,  of  the  College  of  Agriculture,  University  of 
the  Philippines;  and  Dr.  Stanton  Youngberg  and  Dr.  Vicente 
Ferriols,  of  the  Philippine  Bureau  of  Agriculture. 

Technic. — The  presence  of  a  large  amount  of  moisture  in  the 
air  during  the  greater  part  of  the  year  in  the  Philippines  renders 
the  infiltration  of  nematodes  with  glycerine  difficult  and  arduous. 
For  this  reason  the  Carnoy-phenol  mixture  recently  recommended 
by  Hetherington(l3)  was  tried,  and  it  has  been  found  to  give 
very  satisfactory  results.  The  method  is  quick  and  can  be 
carried  out  under  moist  atmospheric  conditions. 

PLATYHELMINTHES 

TREMATODA 

FASCIOLIDiE 

FASCIOLINyE 

Genus  FASCIOLA  Linnaeus,  1758 

Fasciola  hepatica  Linnaeus,  1758. 

Hosts:  Cattle,  carabao,  sheep,  and  goat. 

Location:  Bile  ducts. 

Localities  collected :  Manila,  Laguna,  Pampanga,  and  Occiden- 
tal Negros. 

Fasciola  gigantica  Cobbold,  1856. 

Hosts:  Cattle,  carabao,  sheep,  and  goat. 

Location:  Bile  ducts. 

Localities  collected:  Manila  and  Occidental  Negros. 

fasciolopsin^: 
Genus  FASCIOLOPSIS  Looss,   1899 

Fasciolopsis  sp. 

Host:  Bos  (taurusl). 

Location:  Intestine? 

Locality  collected:  Manila? 

I  have  not  yet  encountered  this  parasite  in  my  post-mortem 
work.  According  to  Garrison,  (9)  specimens  of  this  worm  were 
forwarded  by  the  Philippine  Bureau  of  Science  to  the  United 
States  Naval  Medical  School  helminthological  collection,  where 
they  bear  the  catalogue  No.  142. 
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OPISTHORCHIIDiE 

OPISTHORCHIIN^E 

Genus  OPISTHORCHIS  (R.  Blanchard,  1895) 

Opistorchis  felineus  (Rivolta,  1884). 

Host:  Felis  catus  (F.  domestica). 

Location:  Bile  ducts? 

Locality  collected:   Manila? 

Garrison  (9)  states  that  specimens  of  this  parasite  sent  by 
the  Bureau  of  Science  are  listed  under  catalogue  No.  144  of  the 
United  States  Naval  Medical  School  helminthological  collection. 
The  breed  of  the  host  animal  is  not  known.  If  the  specimens 
were  obtained  from  a  native  cat,  it  is  possible  that  they  are 
identical  with  the  next  species. 

Opistorchis  wardi  Wharton,  1921.(27) 
Host:  Domestic  cat. 
Location:  Bile  ducts. 
Locality  collected:  Manila. 

DICROCOELIHLE 

DICROCOELIIN^E 

Genus  DICROCOEinJM   (Dujardin,  1845) 

Dicrocoelium  lanceatum  Stiles  and  Hassall,  1896. 

Host:  Bos  (taunts  1). 

Location:  Bile  ducts? 

Locality  collected:  Manila? 

As  in  the  case  of  Fasciolopsis  sp.,  I  have  not  yet  encountered 
this  parasite  among  native  cattle.  Garrison  mentions  it  as 
being  listed  under  catalogue  No.  143  of  the  United  States  Naval 
Medical  School  helminthological  collection.  The  parasite  was 
received  from  the  Bureau  of  Science. 

Genus  ETJRYTREMA  Looss,  1907 

Eurytrema  ovis  sp.  nov.     Plate  1,  fig.  1. 
Host:  Native  sheep. 
Location:  Fat  surrounding  the  rectum. 
Type  locality:  Los  Baiios,  Laguna  Province,  Luzon. 
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The  location  is  unusual  for  a  species  belonging  to  this  genus, 
the  habitat  of  the  other  members  of  the  genus  Eurytrema  being 
the  pancreas  or  the  pancreatic  ducts  of  their  hosts. 

This  species  is  closely  related  to  E.  pancreaticum  ( Janson)  and 
E.  coelomaticum  (Giard  and  Billet)  but  the  following  characters 
serve  to  distinguish  it  from  them:  The  worm  is  constricted  on 
both  sides  at  the  level  of  the  genital  opening,  thus  producing  a 
distinct  shoulder  which  marks  off  a  rounded  anterior  extremity ; 
the  oesophagus  is  very  short  or  practically  absent;  the  uterine 
coils  are  very  closely  packed;  the  uterus  passes  anteriorly  dor- 
sad to  the  acetabulum,  beyond  which  it  forms  more  loops  than 
have  been  claimed  for  either  E.  pancreaticum  or  E.  coelomati- 
cum; and  the  testes  are  almost  in  straight  transverse  line  with 
the  acetabulum. 

Specific  diagnosis. — Body  smooth,  foliaceous,  with  wrinkled 
margins;  anterior  extremity  roundly  attenuated  and  set  off 
from  rest  of  body  by  a  constriction  on  both  sides  at  level  of 
genital  pore;  posterior  end  acutely  pointed,  as  in  other  mem- 
bers of  the  genus.  In  specimens  fixed  in  corrosive  sublimate 
with  shaking,  the  total  length  is  10.5  to  12  millimeters;  maxi- 
mum widtlj,  across  or  near  ovary,  4.6  to  5.4 ;  maximum  thickness, 
in  median  line  through  acetabulum,  0.7.  In  specimens  com- 
pressed between  two  glass  slides  and  fixed  in  corrosive  sublimate, 
the  maximum  length  is  14.6  millimeters;  maximum  width,  4.9. 
Suckers  prominent  and  about  equal  in  size;  distance  between 
them,  measured  from  their  centers,  3.5  to  4  millimeters;  oral 
sucker  subterminal,  1.5  to  1.7  millimeters  long  by  1.3  to  1.6 
wide;  ventral  sucker,  1.3  to  1.5  millimeters  long  by  1.4  to  1.6 
wide.  Pharynx  small,  partly  covered  by  oral  sucker,  0.3  to  0.5 
millimeter  long  by  0.3  to  0.4  wide;  oesophagus  very  short  or 
practically  absent;  intestinal  caeca  small  in  diameter,  wavy  in 
outline,  in  ventral  view  hidden  for  the  most  part  underneath 
testes,  vitellaria,  and  uterus,  their  blind  ends  terminating  to 
about  1.5  or  1.7  millimeters  from  posterior  tip  of  body. 

Testes  symmetrically  placed,  in  straight  transverse  line  with 
acetabulum ;  size,  about  1  by  0.8  millimeter ;  lobulated,  with  from 
four  to  six  lobes  on  each  testis.  Vasa  efferentia  short,  one 
shorter  than  the  other,  due  to  position  of  cirrus  sac  to  one  side 
of  median  line;  they  meet  on  the  anterior-external  side  of  ace- 
tabulum to  form  the  vas  deferens,  which  immediately  enters 
the  cirrus  pouch  that  contains  the  vesicula  seminalis,  pars  prosta- 
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tica,  and  protrusible  ejaculatory  duct.  Cirrus  pouch  elongated 
and  slightly  bent,  about  1.8  to  2  millimeters  long  by  0.3  to  0.4 
in  maximum  width ;  it  leads  directly  to  the  genital  opening  which 
is  a  little  posterior  to  the  bifurcation  of  the  intestinal  cseca,  in 
median  line. 

Ovary  slightly  smaller  than  testes,  oval  in  outline,  at  times 
distinctly  lobulated  with  three  or  four  lobes;  situated  posterior 
to  acetabulum,  to  left  or  right  of  median  line  (sexual  amphi- 
typy) ,  but  always  on  the  same  side  as  the  cirrus  sac.  Receptac- 
ulum  seminis  oval  or  rounded,  on  dorsomesial  side  of  ovary; 
Laurer's  canal  long  but  small  in  diameter;  shell  gland  diffuse. 
Uterine  coils  so  closely  packed  that  their  distribution  into 
ascending  and  descending  portions  is  not  evident;  anteriorly 
the  continuation  of  the  ascending  branch  passes  dorsad  to 
acetabulum,  beyond  which  it  forms  more  loops  before  joining  the 
narrow  vagina,  which  opens  with  the  ejaculatory  duct  to  the 
common  genital  pore.  Vitellaria,  composed  of  fairly  large  folli- 
cles, occupy  middle  third  of  body,  between  lateral  excretory 
vessels  and  uterine  coils,  from  level  of  middle  of  testis  to  about 
4  or  5  millimeters  from  posterior  tip  of  body ;  vitelline  reservoir 
very  small  or  lacking. 

Excretory  pore  terminal,  at  posterior  end  of  body ;  a  narrow 
duct  leads  from  it  anteriorly,  and  this  soon  becomes  enlarged 
into  an  excretory  bladder  which  is  dorsad  to  and  hidden  by  the 
uterine  coils.  The  formation  and  distribution  of  the  principal 
excretory  vessels  similar  to  those  in  other  members  of  the 
genus. 

Eggs  dark  brown,  oval,  operculated,  0.043  to  0.055  millimeter 
long  by  0.029  to  0.03  in  maximum  width. 


TROGLOTREMIDiE 
Genus  PAEAG0NIMTJS  Braun,   1899 

Faragonimus  westennanni    (Kerbert,  1878). 

Host:  Domestic  cat. 

Location:  Lungs. 

Locality  collected:  Manila. 

The  first  and  only  report  of  this  parasite  in  a  Philippine  cat 
was  made  in  1907  by  Musgrave.(i6)  In  man  it  has  been  found 
several  times. 
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PARAMPHISTOMIDiE 

PARAMPHISTOMIN/E 

Genus  PARAMPHISTOMUM  (Fischoeder,  1901) 

Paramphistomum  cervi  (Zeder,  1790). 
Hosts :  Cattle  and  carabao. 
Location:  Rumen. 
Localities  collected:  Manila  and  Laguna. 

Paramphistomum  anisocotylea  Faust,  1920.(8) 
Host:  Carabao. 
Location:  Rumen? 
Locality  collected:  Manila. 
I  have  not  seen  this  parasite. 

Genus  C0TYL0PH0R0N  Stiles  and  Goldberger,  1910 

Cotylophoron  coHylophorum  (Fischoeder,  1901). 
Hosts:  Cattle  and  carabao. 
Location:  Rumen. 
Locality  collected:  Manila. 

GASTROTHYLACIDiE 
Genus  CARMYERITJS  Stiles  and  Goldberger,  1910 
Carmyerius  gregarius   (Looss,  1896). 
Hosts:  Cattle  and  carabao. 
Location:  Rumen  and  reticulum. 
Localities  collected:  Laguna  and  Manila. 

Genus  ITSCHOEDERIUS  Stiles  and  Goldberger,  1910 
Fischoederius  elongatus  (Poirier,  1883). 
Host:  Carabao. 
Location:  Rumen. 

GASTRODISCIDiE 
Genus  HOMOLOGASTER  Poirier,  1883 
Homologaster  poloniae  Poirier,  1883. 
Host :  Bos  ( taurus  ?) . 
Location:  Csecum. 
Locality  collected:  Manila. 

This  fluke  was  reported  from  the  Philippines  by  Stiles  and 
Goldberger  in  1908(24)  under  the  name  Homologaster  philip- 
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pinensis.    According  to  Maplestone,(l5)    it  is  identical  to  H. 
poloniae. 

CESTODA 

DIPHYLLOBOTHRIIDiE 
Genus  DIPHYLLOBOTHBIUM  Cobbold,  1858 

Diphyllobothritun  sp. 

Hosts:  Dog  and  cat. 

Location :  Small  intestine. 

Locality  collected:  Manila. 

A  specific  diagnosis  cannot  be  made  of  this  parasite  owing 
to  failure  to  find  the  head  in  any  of  the  specimens  at  hand. 

ANOPLOCEPHALID^ 

ANOPLOCEPHALIN^E 

Genus  ANOPLOCEPHALA  E.  Blanchard,  1848 

Anoplocephala  perfoliata  (Goeze,  1782). 
Host:  Horse. 
Location:  Ileum,  caecum,  and  colon. 

Anoplocephala  mamillana  (Mehlis,  1831). 

Host:  Horse. 

Location:  Small  intestine. 

These  two  species  of  the  genus  Anoplocephala  have  already 
been  reported  by  Schwartz.  (20)  Anoplocephala  perfoliata  is 
very  common  in  native  horses;  A.  mamillana,  on  the  other  hand, 
seems  very  rare,  for  I  have  failed  to  find  it  in  twenty-one 
horses  that  I  have  examined. 

Genus  MONIEZIA  R.  Blanchard,  1891 

Moniezia  expansa  (Rudolphi,  1810). 
Host:  Cattle. 

Location:  Small  intestine. 
Locality  collected:  Mindanao. 

Moniezia  trigonophora  Stiles  and  Hassall,  1893. 

Host:  Sheep. 

Location:  Small  intestine? 

Locality  collected:  Manila. 

These  two  species  of  the  genus  Moniezia  have  already  been 
reported  by  Schwartz.  (20) 

2H568 2 
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DIPYLIDIID.E 

DIPYLIDIIN^S 

Genus  DIPYLIDIUM  Leuckart,  1863 

Dipylidium  caninum  (Linnaeus,  1758). 
Hosts:  Dog  and  cat. 
Location:  Small  intestine. 

Dipylidium  sexcoronatum  von  Ratz,  1900. 

Hosts:  Dog  and  cat. 

Location:  Small  intestine. 

This  parasite  is  here  reported  for  the  first  time  from  the 
Philippines  and  this  is  also  the  first  record  of  its  occurrence  in 
the  cat. 

Dipylidium  oerleyi  von  Ratz,  1900. 

Hosts:  Dog  and  cat. 

Location:  Small  intestine. 

Localities  collected:  Manila  and  Los  Bafios. 

This  species  seems  fairly  common  in  Philippine  dogs  and  cats, 
but  this  is  the  first  record  from  the  Islands.  It  is  here  reported 
for  the  first  time  in  the  dog. 

Dipylidium  buencaminoi  sp.  nov.     Plate  1,  figs.  2,  3,  and  4. 

Host:  Dog. 

Location:  Small  intestine. 

Locality  collected:  Manila. 

This  is  more  closely  allied  to  Dipylidium  oerleyi  than  to  any 
other  member  of  the  genus.  The  following  characteristics,  how- 
ever, will  serve  to  differentiate  it  from  the  latter :  The  small- 
ness  and  the  shape  of  its  segments ;  the  shape  of  the  head,  which 
is  separated  from  the  rest  of  the  body  by  a  comparatively  long 
neck;  its  short,  pyriform  cirrus  pouch,  which  does  not  cross 
internally  beyond  the  longitudinal  excretory  vessel;  and  the 
large  vitellaria  which  are  composed  of  very  minute  follicles. 

Specific  diagnosis. — Entire  worm  not  over  30  millimeters  in 
length.  Head  (Plate  1,  fig.  2)  0.45  millimeter  long  by  0.23 
broad,  vase-shaped,  and  provided  with  four  rounded  suckers. 
Rostellum  (Plate  1,  fig.  4)  conical,  about  0.13  millimeter  in 
length  by  0.05  in  maximum  width  when  fully  extended;  except 
at  the  tip,  its  anterior  half  is  covered  with  four  or  five  alter- 
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nating  circlets  of  rosethorn-shaped  hooks;  first  two  or  three 
rows  of  hooks  of  about  equal  size,  0.007  millimeter  long;  last 
row  of  hooks  smaller.  Head  separated  from  strobila  by  a  long, 
slender  neck,  0.45  to  0.7  millimeter  long  by  0.09  wide.  First 
proglottides  as  wide  as  neck  and  0.12  millimeter  long;  mature 
segments  (Plate  1,  fig.  3)  1.6  to  2.3  millimeters  in  length  by 
0.5  to  0.75  in  maximum  width;  gravid  segments  2.5  to  3  by 
0.8  to  0.9.  Genital  pores  not  prominent,  located  at  middle  of 
lateral  margins  of  segments  or  a  little  posterior  of  this  level. 
Longitudinal  excretory  vessels  coiled  in  appearance. 

Testes  (Plate  1,  fig.  3)  in  mature  segments  number  from 
150  to  180  and  occupy  most  of  the  space  between  the  longitudinal 
excretory  vessels  not  occupied  by  the  other  genitalia.  They  are 
crowded  so  closely  together  that  they  press  against  one  an- 
other. Vas  deferens  loosely  coiled,  extending  posteriorly  and 
laterally  toward  cirrus  pouch.  Cirrus  pouch  pyriform,  extend- 
ing transversely  from  longitudinal  excretory  canal  to  genital 
pore. 

Ovaries  (Plate  1,  fig.  3)  bilobed,  inner  lobe  larger  than  outer, 
each  lobe  made  up  of  distinct  lobules.  Shell  gland  very  small ; 
vitellaria  almost  as  large  as  ovaries,  composed  of  very  minute 
follicles.  In  gravid  segments,  uterine  sacs  contain  from  three 
to  twelve  eggs,  about  0.008  millimeter  in  diameter. 

I  take  pleasure  in  naming  this  parasite  for  Dr.  Victor  Buen- 
camino,  first  Filipino  veterinarian,  whose  success  has  stimulated 
other  young  Filipinos  to  study  veterinary  medicine. 

Dipylidium  halli  sp.  nov.     Plate  1,  figs.  5  and  6;  Plate  2,  fig.  1. 

Host:  Cat. 

Location:  Small  intestine. 

Locality  collected:  Manila. 

This  species  bears  some  resemblance  to  Dipylidium  sexcoro- 
natum  von  Ratz,  but  is  distinguished  from  the  latter  by  the 
presence  of  eight  alternating  circlets  of  hooks  on  the  rostellum 
and  by  the  possession  of  a  very  elongated  cirrus  pouch. 

Specific  diagnosis. — Head  (Plate  1,  fig.  5)  globular,  about 
0.25  millimeter  long  by  0.33  wide;  suckers  prominent.  Ros- 
tellum (Plate  1,  fig.  6)  short,  0.083  millimeter  by  0.07;  except 
at  tip,  the  entire  surface  is  covered  with  eight  alternating 
rows  of  rosethorn-shaped  hooks,  giving  it  the  appearance  of  a 
pineapple  fruit.  Neck  very  short  or  absent.  Most  anterior 
segments   0.038  millimeter  long  by   0.227  wide;  mature  seg- 
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ments,  1.3  to  2  by  0.8  to  1 ;  gravid  segments,  2.5  to  3  by  1.  Lon- 
gitudinal excretory  canals  straight  in  contour.  Genital  pores 
moderately  prominent,  located  a  little  posterior  of  middle  of 
lateral  margins  of  segments;  occasionally  they  are  at  junction 
of  middle  and  posterior  thirds  of  lateral  margins  of  segments. 

Testes  (Plate  2,  fig.  1)  in  mature  segments  100  to  140  in 
number,  sparsely  scattered  in  the  parenchyma.  Vas  deferens 
coiled,  running  anteriorly  and  laterally  from  immediately  in 
front  of  corresponding  ovary  to  cirrus  pouch.  Cirrus  pouch 
much  elongated  and  bent  slightly,  almost  one-third  of  its  length 
extending  inwardly  across  longitudinal  excretory  canal. 

Ovaries  (Plate  2,  fig.  1)  distinctly  bilobed,  inner  lobe  slightly 
larger  than  outer,  each  lobe  composed  of  prominent  lobules. 
Vitellaria  distinct,  composed  of  coarse  follicles,  a  short  distance 
posterior  of  ovaries.  Eggs  lie  in  groups  of  from;  five  to  seven 
within  the  egg  capsules;  they  are  about  0.025  millimeter  in 
diameter. 

This  species  is  dedicated  to  Dr.  Maurice  C.  Hall,  of  the 
United  States  Bureau  of  Animal  Industry,  Washington,  D.  C, 
in  recognition  of  his  work  on  anthelminthics. 

TAENIIDiE 

TAENIIN^E 

Genus  TAENIA  Linnaeus,  1758 

Taenia  taeniaformis   (Batsch,  1786). 

Host:  Cat. 

Location:  Small  intestine. 

The  larval  form,  Cysticercus  fasciolaris  Rudolphi,  of  this  tape- 
worm is  frequently  seen  in  the  liver  of  field  and  house  rats, 
white  rats,  and  mice,  in  Los  Bafios. 

Genus  ECHIN0C0CCUS  Rudolphi,  1801 

Echinococcus  granulosus  (Batsch,  1786). 

Host:  Dog. 

Location:  Small  intestine? 

Locality  collected:  Manila? 

This  parasite  is  listed  under  catalogue  No.  150  of  the  United 
States  Naval  Medical  School  helminthological  collection.  It  was 
received  from  the  Bureau  of  Science,  according  to  Garrison. 

What  is  apparently  the  larval  form  of  this  tapeworm  has  been 
seen  on  two  occasions  in  the  heart  of  cattle  killed  at  Los  Bafios, 
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which  cases  have  been  reported  by  Schwartz.  (20)  According 
to  Wharton (26)  cases  of  echinococcus  disease  in  man  have  been 
found  in  the  Philippines. 

OTHER  LARVAL  CESTODES 
Cysticercus  cellulosae  (Gmelin,  1790). 

Host:  Pig. 

Location:  Muscles. 

Localities  collected:  Manila,  Laguna,  and  Pampanga. 

This  is  the  larval  stage  of  Taenia  solium  Linnaeus  of  man. 
Cysticercus  bovis,  the  larval  stage  of  Taenia  saginata,  also  of 
man,  has  so  far  not  been  found  in  native  cattle.  Its  occurrence 
is  suspected  by  Schwartz  and  Tubangui,  (22)  because  of  the  fre- 
quent finding  of  the  adult  form  in  Filipinos. 

Cysticercus  tennicollis  Rudolphi,  1810. 

Host:  Pig. 
Location:  Mesentery. 
Locality  collected:  Pampanga. 

The  adult  form  of  this  bladder  worm,  Taenia  hydatigena 
Pallas  of  the  dog,  has  never  been  reported  from  the  Philippines. 

NEMATHELMINTHES 

NEMATODA 

KATHLANIDiE 

Genus  PROBSTMAYRIA  Ransom,  1907 

Probstmayria  vivipara  (Probstmayr,  1865). 

Host:  Horse. 

Location:  Large  intestine. 

The  systematic  position  of  this  nematode  is  not  well  estab- 
lished. Baylis(2)  is  of  the  opinion  that  it  is  related  to  members 
of  the  family  Kathlanidse. 

FILARIID^E 

FILARIIN^E 

Genus  DIROFILARIA  Railliet  and  Henry,  1911 

Dirofilaria  immitis  (Leidy,  1856) . 
Host:  Dog. 

Location:  Heart  and  pulmonary  artery. 
Localities  collected:  Manila  and  Laguna. 
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Setaria  equina  (Abildgaard,  1789). 
Host:  Horse. 
Location:  Abdominal  cavity  and  caecum. 

Setaria  labiato-papillosa  (Alessandrini,  1838). 
Host:  Cattle. 
Location :  Abdominal  cavity  and  rumen. 

SPIRURIDiE 

SPIRURIN^E 

Genus  HABBONEMA  Diesing,  1861 

Habronema  muscae  (Carter,  1861). 
Host:  Horse. 
Location:  Stomach. 

Habronema  microstoma    (Schneider,  1866). 
Host:  Horse. 
Location:  Stomach. 

Habronema  megastoma  (Rudolphi,  1819). 
Host:  Horse. 
Location:  Stomach. 

Genus  SPIBOCEBCA  Railliet  and  Henry,  1911 

Spirocerca  sanguinolenta  (Rudolphi,  1819). 
Host:  Dog. 
Location :  (Esophagus,  trachea,  and  aorta. 

ARDUENNIN^E 

Genus  ABDUENNA  Railliet  and  Henry,  1911 

Arduenna  strongylina  (Rudolphi,  1819). 

Host:  Pig. 
Location:  Stomach. 

Genus  PHYSOCEPHALUS  Diesing,  1861 

Physocephalus  sexalatus   (Molin,  1860). 
Host:  Pig. 
Location:  Stomach. 
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PHYSALOPTERIDJE 
Genus  PHYSALOPTERA  Rudolphi,  1819 

Physaloptera  pacitae  sp.  nov.     Plate  2,  figs.  2,  3,  4,  and  5. 

Host:  Cat. 

Location:  Stomach  (encysted  in  the  wall). 

Locality  collected :  Los  Bafios,  Laguna,  Luzon. 

This  species  differs  from  Physaloptera  rara  Hall,  1918,(12)  of 
the  dog  in  the  appearance  of  the  oesophagus  and  in  the  large 
size  of  the  external  teeth  of  the  lips.  It  is  distinguished  from 
Physaloptera  gemina  von  Linstow,  1899,  of  the  Egyptian  cat 
in  the  arrangement  of  the  labial  lips  and  in  the  number  and 
arrangement  of  the  caudal  papillae  of  the  male. 

Specific  diagnosis. — Anterior  end  of  body  slightly  attenuated 
in  both  sexes;  posterior  end  conical.  Cuticle  strongly  annulated. 
Head  (Plate  2,  fig.  2)  marked  off  by  a  sort  of  collar  of  cuticular 
structure,  which  is  continued  posteriorly  in  the  form  of  a 
sheath  in  which  the  body  is  completely  inclosed.  Mouth  with 
two  lateral  lips,  each  presenting  three  small  internal  teeth  and 
a  large  external  tooth  (Plate  2,  fig.  3).  Two  submedian  pa- 
pillae near  base  of  each  lip.  Length  of  oesophagus  about  one- 
fourth  that  of  body;  it  consists  of  two  distinct  portions:  a 
slender  anterior  part,  0.6  to  0.8  millimeter  long,  and  a  thick 
posterior  part,  3.8  to  4  in  length.  Nerve  ring  located  on  slen- 
der portion  of  oesophagus  near  its  junction  with  the  posterior 
part.  Cervical  papillae  not  very  conspicuous,  about  1.2  milli- 
meters from  anterior  end  of  worm. 

Length  of  male,  19  to  22  millimeters;  maximum  width,  1.5. 
Caudal  wings  (Plate  2,  fig.  4)  prominent,  supported  by  four 
pairs  of  pedunculated  papillae,  two  of  which  are  preanal  and 
the  other  two  postanal.  Behind  the  anus  there  are  three  pairs 
of  sessile  papillae,  and  immediately  in  front  there  is  a  large 
unpaired  papilla.  Spicules  dissimilar:  right  spicule  shorter 
but  slightly  thicker,  about  0.68  millimeter  in  length  by  0.053  in 
maximum  width;  left  spicule  0.91  in  length  by  0.038  in  max- 
imum width.  Circumanal  spines  prominent,  extending  ante- 
riorly near  anterior  end  of  left  spicule. 

Female,  23  to  25  millimeters  long.  Anus  about  0.3  to  0.4 
millimeter  from  posterior  end  of  body.  Vulva  inconspicuous, 
opposite  posterior  end  of  oesophagus  on  ventral  surface.  Eggs 
thick-shelled,  0.048  to  0.05  millimeter  long  by  0.03  wide. 
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GNATHOSTOMIDiE 

GNATHOSTOMINi€ 

Genus  GNATHOSTOMA  Owen,  1836 

Gnathostoma  spinigerum  Owen,  1836. 

Hosts:  Dog  and  cat. 

Location:  Stomach. 

According  to  Baylis(l)  this  species  is  identical  to  the  Gnathos- 
toma siamense  of  man. 

Gnathostoma  doloresi  sp.  nov.  Plate  2,  fig.  6 ;  Plate  3,  figs.  1,  2,  3, 
4,  and  5. 

Host:  Pig. 

Location:  Stomach   (head  buried  in  gastric  wall). 

Locality  collected:  Los  Banos,  Laguna  Province,  Luzon. 

This  species  is  very  similar  in  external  morphology  to  Gna- 
thostoma hispidum  Fedtchenko,  but  it  differs  from  the  latter 
in  the  size  and  appearance  of  its  eggs,  which  are  provided  with 
a  polar  cap  at  each  end. 

Unfortunately,  the  male  of  this  parasite  has  not  yet  been 
seen.  The  following  description  is  based  on  only  four  mature 
female  specimens: 

Specific  diagnosis. — Length  (female),  30  to  41  millimeters; 
maximum  width,  3.14  to  3.37.  In  preserved  specimens,  an- 
terior third  of  body  very  much  thinner  than  posterior  two- 
thirds  (Plate  2,  fig.  6).  Head  bulb  (Plate  3,  fig.  2)  0.4  to  0.46 
millimeter  in  length  by  0.74  to  0.85  in  width,  covered  with 
ten  rows  of  singly  pointed  hooks  (Plate  3,  figs.  1  and  3). 
Mouth  (Plate  3,  fig.  1)  with  two  lateral  trilobed  lips,  each 
of  which  bears  two  submedian  papillae  near  the  base.  (Esoph- 
agus 6  to  7  millimeters  long;  nerve  r,ing  0.75  millimeter 
from  anterior  end  of  body;  cervical  papillae  short,  stumpy, 
opposite  nerve  ring.     Cervical  sacs  about  2  millimeters  long. 

Entire  surface  of  body  covered  with  spines  (Plate  2,  fig.  6) ; 
most  anterior  spines  comblike  with  six  or  seven  subequal  points 
(Plate  3,  fig.  3) ;  succeeding  spines,  to  about  9  to  11  milli- 
meters from  anterior  end  of  body,  3-  to  4-pointed,  the  middle 
point  longest;  rest  of  body  spines  simple  but  long,  those  near 
tail  much  thinner  than  those  placed  more  anteriorly.  Tail 
rounded,  with  two  terminal  papillae  (Plate  3,  fig.  4).  Vulva 
behind  middle  of  body.     Eggs   (Plate  3,  fig.  5)   with  a  wart- 
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like  process  at  each  end,  0.06  to  0.063  millimeter  long  by 
0.037  wide;  eggshell  thick,  with  very  fine  granulations  on 
surface. 

ASCARID^E 

ASCARIN>E 

Genus  ASCABIS  (Linnaeus,  1758) 

Ascaris  lumbricoides  Linnaeus,  1758. 
Host:  Pig. 
Location:  Small  intestine. 

Ascaris  equorum  Goeze,  1782. 
Host:  Horse. 
Location:  Small  intestine. 

Ascaris  vitulorum  Goeze,  1782. 
Hosts:  Cattle  and  carabao. 
Location:  Small  intestine. 

Genus  BELASCARIS  Leiper,  1907 

Belascaris  cati  Schrank,  1788. 
Host:  Cat. 
Location:  Small  intestine. 

Belascaris  marginata   (Rudolphi,  1802). 
Host:  Dog. 
Location:  Small  intestine. 

Genus  T0XASCABIS  Leiper,  1907 

Toxascaris  canis  (Werner,  1782). 
Host:  Dog. 
Location:  Small  intestine. 

OXYURIDiE 
Genus  0XYUBIS  (Rudolphi,  1803) 

Oxyuris  eqni   (Schrank,  1788). 

Host:  Horse. 

Location:  Large  intestine. 

Schwartz  (21)   has  made  observations  on  the  life  history  of 
this  parasite. 
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TRICHINELLIDiE 

TRICHURIN.4S 

Genus  TBICHUBIS  Roederer,  1761 

Trichuris  suis  (Schrank,  1788). 
Host:  Pig. 
Location :  Large  intestine. 

Trichuris  ovis  (Abildgaard,  1795). 
Hosts:  Cattle,  sheep,  and  goat. 
Location:  Large  intestine. 

Trichuris  depressiuscula   (Rudolphi,  1809). 
Host:  Dog. 
Location:  Caecum. 

STRONGYLIDiE 

STRONGYLINiE 

Genus  STRONGYLITS  (Goeze,  1782) 

Strongylus  equinus  (Mueller,  1780). 

Host:  Horse. 

Location:  Large  intestine. 

In  the  horse  this  is  supposed  to  be  the  largest  species  of  the 
genus  Strongylus;  but,  as  shown  in  fig.  1,  the  species  occurring 
in  the  Philippine  horse  is  distinctly  smaller  than  Strongylus 
edentatus  Looss.  The  males  are  22  to  24  millimeters  long; 
the  females,  27  to  30. 

Strongylus  edentatus  (Looss,  1900). 
Host:  Horse. 
Location:  Large  intestine. 

Strongylus  vulgaris  (Looss,  1900) . 
Host:  Horse. 
Location:  Large  intestine. 

Genus  0ES0PHAG0D0NTUS  Railliet  and  Henry,  1902 

Oesophagodontus  robustus  (Giles,  1892). 
Host:  Horse. 
Location:  Large  intestine. 
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Genus  TRIODONTOPHORUS  Looss,  1902 

Triodontophorus  intermedins  Sweet,  1909. 
Host:  Horse. 
Location:  Large  intestine. 

Genus  P0TERI0ST0MIJM  Quiel,  1909(18) 

Poteriostomum  imparidentatum  Quiel,  1919. 
Host:  Horse. 
Location:  Large  intestine. 

Genus  GYALOCEPHALTJS  Looss,  1900 

Gyalocephaius  capitatus  Looss,  1900. 
Host:  Horse. 
Location:  Large  intestine. 
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Fig.  1.     a,  Strongylus  edentatus;  b,  S.  equinus;  c,  S.    vulgaris. 

Genus  CYLIC0ST0MTJM  Railliet  and  Henry,  1902 

The  following  species  of  the  genus  are  all  found  in  the  large 
intestine  of  the  horse : 

Cylicostomum  labiatum  (Looss,  1901). 
Cylicostomum  catinatum  (Looss,  1900). 
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Cylicostomum  pseudocatinatum  Yorke  and  Macfie,1  1919.  <29) 

Cylicostomum  goldi  Boulenger,  1917.(3) 

Cylicostomum  elongatum    (Looss,  1900). 

Cylicostomum  insigne  Boulenger,  1917. 

Cylicostomum  auriculatum  (Looss,  1900).- 

Cylicostomum  nassatum  var.  parvum  Yorke  and  Macfie,  1918.  <28> 

Cylicostomum  longibursatum  Yorke  and  Macfie,  1918. 

Cylicostomum  minutum  Yorke  and  Macfie,  1918. 

METASTRONGYLIN^E 

Genus  METASTKONGYLUS  Molin,  1861 

Metastrongylus  elongatus  (Dujardin,  1845). 

Host:  Pig. 

Location:  Bronchi  and  bronchioles. 

I  have  already  called  attention  to  the  occurrence  of  this 
parasite  in  a  former  paper.  (25) 

TRICHOSTRONGYLIN^: 

Genus  HAEMONCHUS  Cobb,  1898 

Haemonchus  contortus  (Rudolphi,  1803). 

Hosts:  Cattle,  sheep,  and  goat. 
Location:  Fourth  stomach   (abomasum). 

ANCYLOSTOMIN^E 

Group  ANCYLOSTOME.E 

Genus  ANCYLOSTOMA  Dubini,  1843,  emend.  Looss,  1905 

Ancylostoma  caninum  Ercolani,  1859. 

Hosts :  Dog  and  cat. 
Location:  Small  intestine. 

Ancylostoma  braziliense  Gomez  de  Faria,  1910. 

Hosts:  Dog  and  cat. 

Location:  Small  intestine. 

This  hookworm  is  of  especial  interest,  as  it  also  infests  man. 
It  was  first  reported  from  the  Philippines  by  Darling  in  1923.(7) 
It  has  been  frequently  found  in  house  cats  in  Los  Baiios. 

1Ihle(14)  considers  that  this  species  is  only  a  variety  of  Cylicostomum 
catinatum. 
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Genus  GLOBOCEPHALUS  Molin,  1861 

Globocephalus  longemucronatus  Molin,  1861.     Fig.  2. 

Host:  Pig. 

Location:  Small  intestine. 

The  identity  of  this  parasite  is  not  definitely  established. 
Some  writers  think  that  it  is  a  distinct  species;  others  believe 
that  it  is  identical  either  with  Crassisoma  urosubulatum  Alessan- 
drini,  1909,  or  with  C.  samoense  Lane,  1922.  As  a  result,  even 
the  generic  name  has  become  involved. 

In  a  recent  paper  Cameron,  (6)  though  doubting  Molin's  de- 
scription and  figures,  has  adopted  the  generic  name  Globoce- 
phalus and  has  retained  G.  longemucronatus  as  a  separate 
species — 

*  *  *  until  a  re-examination  of  Molin's  species,  should  such  exist, 
finally  settles  the  question.  Should  these  not  exist,  and  should  subsequent 
work  on  pigs  not  reveal  a  species  with  a  globular  mouth  capsule  without 
teeth,  the  question  will  require  re-investigation. 


Fig.  2.  Globocephalus  longenvucronatus,  head;  a,  lateral  view  (female)  ;  b,  dorsal  view  (male). 

The  present  report  is  timely.  The  specimens  at  my  disposal 
answer  essentially  the  description  given  by  Cameron  for  Globoce- 
phalus urosubulatus  except  that  the  mouth  capsule  is  not  pro- 
vided with  any  vestige  of  teeth  (fig.  2).  This  finding  justifies 
the  existence  of  the  genus  Globocephalus.  One  difficulty,  how- 
ever, is  encountered :  the  mouth  capsule  of  Molin's  type  species 
is  said  to  be  globular,  whereas  that  of  the  Philippine  parasite 
is  cylindrical.     Possibly  we  may  have  to  do  here  with  a  dif- 
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ferent  species,  but  for  the  present  I  propose  to  call  the  para- 
site of  the  Philippine  pig  Globocephalus  longemucronatus. 

Group  OESOPHAGOSTOME^: 

Genus  OESOPHAGOSTOMUM  Molin,  1861 

Oesophagostomum  columbianum  Curtice,  1890. 
Hosts:   Cattle,  sheep,  and  goat. 
Location:  Large  intestine. 

Oesophagostomum  venulosum   (Rudolphi,  1809). 
Host:  Goat. 
Location:  Large  intestine. 

Oesophagostomum  radiatum   (Rudolphi,  1803). 
Host:  Goat. 
Location:  Large  intestine. 

Oesophagostomum  dentatum  (Rudolphi,  1803). 
Host:  Pig. 
Location:  Large  intestine. 

Group  BUNOSTOMEyE 

Genus  BUNOSTOMUM  Railliet,  1902 

Bunostomum  trigonocephalum  (Rudolphi,  1808). 
Hosts:  Sheep  and  goat. 
Location:  Small  intestine. 

Bunostomum  phlebotomum  (Railliet,  1900) . 

Hosts:  Sheep  and  goat. 

Location:    Small    intestine;    also    abomasum,    according    to 
Boynton  and  Wharton.  (5) 

Group  SYNGAME^E 

Genus  SYNGAMUS  von  Siebold,  1836 

Syngamus  laryngeus  Railliet,  1899. 

Host:  Cattle. 

Location:  Larynx. 

The  occurrence  of  this  parasite  in  the  Philippines  was  first 
recorded  by  Hall  in  1915.(11) 
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SYSTEMATIC  POSITION  UNCERTAIN 

Genus  STEPHANTJRTJS  Diesing,  1839 

Stephanurus  dentatus  Diesing,  1839. 

Host:  Pig. 

Location:  Perirenal  fat,  renal  pelvis,  and  liver. 

This  parasite  is  commonly  known  as  the  kidney  worm  of 
swine  and  is  often  responsible  for  the  high  rate  of  mortality 
among  pigs  in  the  Philippines.  Its  presence  here  was  apparently 
first  recorded  by  Boynton  in  1914.(4)  According  to  Gonzalez 
and  Lago(iO)  and  Newcomb,(l7)  about  50  per  cent  of  the  native 
pigs  are  infested  with  it.  It  seems,  however,  to  be  more  patho- 
genic to  the  better  breeds  of  imported  swine. 


LIST  OF  HOSTS  AND  THEIR  PARASITES 
HORSE   (EQUUS  CABALLUS) 


Parasite. 

Location. 

Anoplocephala  mamillana 

Small  intestine. 

Anoplocephala  perfoliata 

Ileum,  caecum,  and  colon. 

Probstmayria  vivipara 

Large  intestine. 

Setaria  equina 

Abdominal  cavity  and  caecum 

Habronema  muscae 

Stomach. 

Habronema  microstoma 

Do. 

Habronema  megastoma 

Do. 

Ascaris  equorum 

Small  intestine. 

Oxyuris  equi 

Large  intestine. 

Strongylus  equinus 

Do. 

Strongylus  edentatus 

Do. 

Strongylus  vulgaris 

Do. 

Oesophagodontus  robustus 

Do. 

Triodontophorus  intermedius 

Do. 

Poteriostomum  imparidentatum 

Do. 

Gyalocephalus  capitatus 

Do. 

Cylicostomum  labiatum 

Do. 

Cylicostomum  catinatum 

Do. 

Cylicostomum    pseudo catinatum 

Do. 

Cylicostomum  goldi 

Do. 

Cylicostomum  elongatum 

Do. 

Cylicostomum  insigne 

Do. 

Cylicostomum  auriculatum 

Do. 

Cylicostomum     nassatum     var. 

parvum 

Do. 

Cylicostomum  longibursatum 

Do. 

Cylicostomum  minutum 

Do. 
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CATTLE    (BOS   TAURUS) 


Parasite. 


Location. 


Fasciola  hepatica 
Fasciola  gigantica 
Fasciolopsis  sp. 
Dicrocoelium  lanceatum 
Paramphistomum  cervi 
Cotylophoron  cotylophorum 
Carmyerius    gregarius 
Homologaster  poloniae 
Moniezia  expansa 
Echinococcus      granulosus 

(larva) 
Setaria  labiato-papillosa 
Ascaris  vitulorum 
Trichuris  ovis 
Haemonchus  contortus 
Oesophagostomum  columbianum 
Syngamus  laryngeus 


Bile  ducts. 

Do. 
Intestine? 
Bile  ducts? 
Rumen. 

Do. 
Rumen  and  reticulum. 
Caecum. 
Small  intestine? 

Heart. 

Abdominal  cavity  and  rumen. 

Small  intestine. 

Large  intestine. 

Abomasum. 

Large  intestine. 

Larynx. 


CARABAO  (BUBALUS  BUBALUS) 


Fasciola  hepatica 
Fasciola  gigantica 
Paramphistomum  cervi 
Cotylophoron  cotylophorum 
Carmyerius   gregarius 
Fischoederius  elongatus 
Ascaris  vitulorum 
Paramphistomum  anisocotylea 

SHEEP     (OVIS    ARIES) 


Bile  ducts. 

Do. 
Rumen. 

Do. 
Rumen  and  reticulum. 
Rumen. 

Small  intestine. 
Rumen? 


Fasciola  hepatica 
Fasciola  gigantica 
Eurytrema  ovis 
Moniezia  trigonophora 
Trichuris  ovis 
Haemonchus  contortus 
Oesophagostomum  columbianum 
Bunostomum    trigonocephalum 
Bunostomum  phlebotomum 


Bile  ducts. 

Do. 
Fat  surrounding  rectum. 
Small  intestine? 
Large  intestine. 
Abomasum. 
Large  intestine. 
Small  intestine. 

Do. 


Fasciola  hepatica 
Fasciola  gigantica 
Trichuris  ovis 
Haemonchus  contortus 
Oesophagostomum  columbianum 
Oesophagostomum  venulosum 
Oesophagostomum  radiatum 
Bunostomum  trigonocephalum 
Bunotomum  phlebotomum 


GOAT    (CAPRA  HIRCUS) 

Bile  ducts. 


Do. 
Large  intestine. 
Abomasum. 
Large  intestine. 

Do. 

Do. 
Small  intestine. 
Small  intestine  and  abomasum. 
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PIG    (SUS  SCROFA  DOMESTICUS) 


Parasite. 

Location. 

Cysticercus  cellulosae 

Muscles. 

Cysticercus  tenuicollis 

Mesentery. 

Arduenna  strongylina 

Stomach. 

Physocephalus  sexalatus 

Do. 

Gnathostoma  doloresi 

Do. 

Ascaris  lumbricoides 

Small  intestine. 

Trichuris  suis 

Large  intestine. 

Metastrongylus  elongatus 

Bronchi  and  bronchioles. 

Globocephalus   longemucronatus 

Small  intestine. 

Oesophagostomum  dentatum 

Large  intestine. 

Stephanurus  dentatus 

Perirenal  fat,  renal  pelvis,  and  liver 

DOG    (CANIS  PAMILIARIS) 

Diphyllobothrium  sp. 

Small  intestine. 

Dipylidium  caninum 

Do. 

Dipylidium  sexcoronatum 

Do. 

Dipylidium  oerleyi 

Do. 

Dipylidium  buencaminoi 

Do. 

Echinococcus  granulosus 

Do. 

Dirofilaria  immitis 

Heart  and  pulmonary  artery. 

Spirocerca  sanguinolenta 

(Esophagus,  trachea,  and  aorta. 

Gnathostoma  spinigerum 

Stomach. 

Belascaris  marginata 

Small  intestine. 

Toxascaris  canis 

Do. 

Trichuris  depressiuscula 

Large  intestine. 

Ancylostoma  caninum 

Small  intestine. 

Ancylostoma  braziliense 

Do. 

CAT     (FELIS    CATUS) 

Opisthorchis  felineus? 

Bile  ducts. 

Opisthorchis  wardi 

Do. 

Paragonimus  westermanni 

Lungs. 

Diphyllobothrium  sp. 

Small  intestine. 

Dipylidium  caninum 

Do. 

Dipylidium  sexcoronatum 

Do. 

Dipylidium  oerleyi 

Do. 

Dipylidium  halli 

Do. 

Taenia  taeniaformis 

Do. 

Physaloptera  pacitae 

Stomach. 

Gnathostoma  spinigerum 

Do. 

Belascaris  cati 

Small  intestine. 

Ancylostoma  caninum 

Do. 

Ancylostoma  braziliense 

Do. 
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ILLUSTRATIONS 

ABBREVIATIONS 

acet,  acetabulum.  int,  intestinal  branch. 

an,  anal  opening.  it,  internal  teeth. 

bal,  balonet.  lc,  Laurer's  canal. 

bsp,  body  spines.  U,  lobes  of  lips. 

cp,  cervical  papilla.  nr,  nerve  ring. 

cs,  cervical  sac.  os,  oral  sucker. 

cirsp,  circumanal  spines.  ov,  ovary. 

cirs,  cirrus  sac.  P<*>P,  submedian  papilla. 

ep,  excretory  pore.  PK  pharynx. 

es,  oesophagus.  rsem,  receptaculum  seminis. 

exbl,  excretory  bladder.  sespap,  sessile  papilla. 

exv,  excretory  vessel.  t,  testis. 

et,  external  tooth.  ut,  uterine  coils. 

gp,  genital  pore.  vef,  vas  efferens. 

hh,  head  hooks.  vit,  vitellaria. 

Plate  1 

Fig.  1.  Eurytrema  ovis  sp.  nov. 

2.  Dipylidium  buencaminoi  sp.  nov.,  head  and  part  of  neck. 

3.  Dipylidium  buencaminoi  sp.  nov.,  rostellum. 

4.  Dipylidium  buencaminoi  sp.  nov.,  mature  segment. 

5.  Dipylidium  halli  sp.  nov.,  head. 

6.  Dipylidium  halli  sp.  nov.,  rostellum. 

Plate  2 

Fig.  1.  Dipylidium  halli  sp.  nov.,  mature  segment. 

2.  Physaloptera  pacitae  sp.  nov.,  anterior  end  of  body,  ventral  view. 

3.  Physaloptera  pacitae  sp.  nov.,  head,  anterior  view. 

4.  Physaloptera  pacitae  sp.  nov.,  posterior  end  of  male,  ventral  view. 

5.  Physaloptera  pacitae  sp.  nov.,  eggs. 

6.  Gnathostoma  doloresi  sp.  nov.,  female,  X  3. 

Plate  3 

Fig.  1.  Gnathostoma  doloresi  sp.  nov.,  anterior  end,  ventrofrontal  view. 

2.  Gnathostoma  doloresi  sp.  nov.,  anterior  end,  ventral  view. 

3.  Gnathostoma  doloresi  sp.  nov.;  a,  head  hooks;  b,  c,  d,  body  spines. 

4.  Gnathostoma  doloresi  sp.  nov.,  posterior  end  of  female,  ventral  view. 

5.  Gnathostoma  doloresi  sp.  nov.,  eggs. 

TEXT  FIGURES 

Fig.  1.  a,  Strongylus  edentatus    (Looss) ;   6,  S.  equinus    (Mueller) ;  c,  5. 
vulgaris  (Looss). 
2.  Globocephalus    longemucronatus     Molin,    head;     a,     lateral    view 
(female);   6,  dorsal  view   (male). 
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NOTES  ON  PSYLLID.E 

By  D.  L.  Crawford 
Of  the  University  of  Hawaii,  Honolulu 

ONE  TEXT   FIGURE 

In  the  examination  of  specimens  of  Psyllidae  from  the  Phil- 
ippine Islands  and  other  Pacific  regions,  several  new  species 
have  appeared,  and  these  are  used  as  the  basis  for  the  follow- 
ing notes: 

Genus  STENOPSYLLA  Kuwayama 

This  is  a  specialized  genus  of  Triozinse,  and  is  characterized 
conspicuously  by  the  very  thick  and  densely  pubescent  antennae. 
Two  very  closely  similar  species  have  been  known  in  this  genus, 
S.  nigricornis  Kuwayama  *  and  S.  longicornis  Crawford,2  and 
now  a  third  species  appears,  similar  in  most  respects  but  very 
strikingly  different  in  wing  venation.  In  spite  of  this  differ- 
ence, however,  it  appears  to  be  congeneric  with  the  two  species 
mentioned  above. 

Key  to  the  species  of  Stenopsylla  Kuwayama. 

a\  Venation  of  forewing  triozine    (that  is,  basal  vein  branching  at  one 
point  into  three  veins,  cubitus,  media,  and  radius). 
b\  Body  yellowish  or  light  brown,  dorsum   flecked  with  brown;   genal 
cones  acutely  pointed;  antennae  half  as  long  as  forewings;  insect 
about  5  to   6  millimeters   long.     (Formosa.) 

S.  nigricornis  Kuwayama. 

*     62.  Body  light  brown,  mesothoracic  dorsum   and  vertex   black  or   dark 

brown;  genal  cones  broadly  rounded  at  apex;  antennae  three-fourths 

as  long  as  forewings;  insect  6  to  7  millimeters  long.     (Philippines.) 

S.  longicornis  Crawford. 

a2.  Venation  of  forewing  not  as  above;  cubitus  branching  off  first,  then 

media  and  radial  sector  more  distad   (see  fig.  1).    S.  bakeri  sp.  nov. 

Stenopsylla  bakeri  sp.  nov.     Fig.  1. 

A  large  species,  body  from  head  to  tip  of  folded  wings  being 
about  8  millimeters  long;  forewings,  6  to  6.5.     General  color 

'Trans.  Sapporo  Nat.  Hist.  Soc.  3    (1910)    53. 
1  Philip.  Journ.  Sci.  15    (1919)    203. 
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light  yellowish  brown;  dorsulum  and  eyes  black,  vertex  brown 
and  antennae  brown  to  black,  except  apical  one-fifth  white. 

Head  broad,  vertex  very  concave,  posterior  ocelli  elevated; 
genal  cones  about  half  as  long  as  vertex,  very  broad  and  bluntly 
rounded.  Antennae  long,  nearly  as  long  as  forewings  (about 
5  millimeters),  thick  (nearly  as  thick  as  legs),  very  densely 
pubescent. 

Thorax  long,  not  very  broad,  pronotum  short  and  much  de- 
pressed below  level  of  head  and  dorsulum.  Legs  stout,  hind 
tibiae  armed  with  black  spines  apically.  Forewings  very  large, 
hyaline  and  transparent  except  a  narrow  black  stripe  along 
axial  vein,  acutely  pointed;  venation  as  shown  in  fig.  1;  hind 
wings  about  half  as  long  as  front  wings. 


Fig.  1.    Stenopsylla  bakeri  sp.  nov.,  venation  of  forewing. 

Abdomen  (female)  long,  moderately  slender,  with  genital 
segment  relatively  very  short  and  blunt. 

Locality,  Philippines,  Mindanao,  Iligan  (C.  F.  Baker),  1 
female. 

Enphalems  nigrivittatus  Crawford  pubescens  var.  nov. 

A  single  specimen  of  this  species,  taken  by  C.  F.  Baker  on 
Basilan  Island,  Philippines,  shows  a  number  of  superficial  varia-* 
tions  worthy  of  note.  The  black  vittae  from  eyes  to  base  of 
wings  are  wanting,  the  thorax  and  vertex  being  more  or  less 
uniformly  straw  color  or  whitish;  the  antennae  are  uniformly 
straw  color,  not  black  at  tip  of  each  segment  as  is  usually  the 
case  in  the  species.  The  clear  spots  in  the  apical  brown  band 
of  the  forewing  are  larger  and  more  conspicuous,  being  circular 
instead  of  crescentic. 

The  genal  cones  are  not  squarish  as  in  the  species,  but  bluntly 
rounded  and  divergent.  On  the  dorsum  of  thorax  as  well  as  on 
the  vertex  there  is  a  conspicuous  though  not  dense  pubescence. 
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Genus  STROPHINGIA  Enderlein 
(Including  Haplaphalara  Uichanco) 

This  genus  is  very  close  to  Aphalaroida  and  might  conceivably 
be  merged  with  it.  In  the  matter  of  priority,  Aphalaroida  was 
described  one  month  before  the  other 3  and  so  would  have  the 
right  of  priority.  However,  there  appear  to  be  several  distinc- 
tive characteristics  separating  the  two  genera,  making  it  ad- 
visable to  consider  both  as  valid  groups  of  the  subfamily 
Aphalarini. 

The  genus  Strophingia  was  erected  for  an  old  species,  Rhino- 
cola  ericae  Curtis,  and  doubtless  will  have  a  considerable  number 
of  old  and  new  species  added  to  it  in  due  time.  The  type  species 
of  Rhinocola  is  R.  aceris  Linnseus,  which  is  very  different 4  in 
several  respects  from  most  of  the  other  species  subsequently 
referred  to  that  genus.  Some  of  these  probably  will  go  to 
Eurhinocola  Crawford,5  but  some,  also,  should  be  referred  to 
Enderlein's  Strophingia. 

Strophingia  differs  from  Aphalaroida  chiefly  in  the  texture  of 
the  forewings.  Strophingia  has  semitransparent  wings,  where- 
as the  forewings  of  Aphalaroida  are  thick  and  opaque.  Aphala- 
roida, furthermore,  has  a  conspicuous  and  distinctive  clothing 
of  thick,  glandular  hairs  on  the  body  surface  and  sometimes  on 
the  wing  surface  as  well,  whereas  the  other  genus  lacks  this 
characteristic  entirely. 

Haplaphalara  Uichanco  6  was  erected  in  1921  for  a  previously 
known  species  of  Aphalara  (Aphalara  dahli  Rubsaamen),  which 
is  not  congeneric  with  other  species  of  that  genus.  However, 
between  this  species  and  those  referred  to  Strophingia  there  are 
no  real  generic  differences,  and  therefore  I  propose  that  Hap- 
laphalara be  considered  a  synonym  of  Strophingia. 

Description. — Usually  very  small  insects,  body  about  1  to  2 
millimeters  long;  head  small;  vertex  flat,  about  half  as  long  as 
wide,  with  front  ocellus  on  its  anterior  margin.  Frons  a  small 
sclerite  beneath  vertex,  visible  from  in  front  or  in  ventral  aspect, 
bearing  the  front  ocellus  at  its  anterior  end ;  gense  slightly  swol- 
len beneath  vertex,  but  not  produced  in  conical  processes  or  lobes. 

8  Aphalaroida,  U.  S.  Nat.  Mus.  Bull.  85   (June  3,  1914)  38. 
4  Strophingia,  Ent.  Mitt.  3  (July  1,  1914) ;  see  U.  S.  Nat.  Mus.  Bull.  85 
(1914)  24. 

6Rec.  Ind.  Mus.  7    (1912)   422. 
•  Philip.  Journ.  Sci.  18  (1921)  260. 
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Antennae  short,  usually  about  as  long  as  width  of  vertex  (between 
eyes),  but  sometimes  as  long  as  width  of  head  including  eyes, 
or  longer.     Eyes  hemispherical. 

Forewings   usually   semihyaline   or  hyaline    (not  thick   and 
opaque),  broadly  rounded;  pterostigma  usually  present,  either 
closed  or  open;  membrane  often  maculated  or  colored. 
Type  of  genus,  S.  ericae  (Rhinocola  ericae  Curtis), 
In  addition  to  the  type  species,  the  following  three  species 
should  be  referred  to  this  genus : 

Rhinocola  targioni  Licht.,  Verh.  Zool.  Bot.  Ges.  Wien  38:  12. 

Paurocephala  orientalis  Crawford,  Philip.  Journ.  Sci.  10  (1915)  261. 
Locality,  Philippine  Islands. 

Aphalara  (Haplaphalara)  dahli  Rubsaamen,  Marcellia  4  (1905)  22; 
Philip.  Journ.  Sci.  18  (1921)  260.  Localities,  Bismarck  Archi- 
pelago and  Philippine  Islands. 

Spanioneura  arcuata  Crawford. 

Katacephala  arcuata  Crawford,  Bull.  U.  S.  Nat.  Mus.  85  (1914)  115. 

This  species  appears  to  be  more  closely  allied  to  the  old  genus 
Spanioneura  than  to  Katacephala,  since  the  latter  has  broad, 
rhomboidal  wings. 

Locality,  Mexico. 

Spanioneura  conigera  Crawford. 

Paurocephala  conigera  Crawford,  Philip.  Journ.  Sci.  15   (1919)  151. 

This  species  was  referred  to  Paurocephala  with  some  doubt 
as  to  its  proper  relations.  It  appears  to  be  closely  related  to 
species  of  Spanioneura. 

Locality,  Moluccas,  Amboina. 

Spanioneura  quadrimaculata  sp.  nov. 

Very  similar  to  S.  conigera  Crawford,  differing  most  strik- 
ingly in  the  presence  of  four  conspicuous,  square,  black  spots 
on  vertex,  two  on  each  side  of  front  ocellus. 

Head  flexed  sharply  downward  into  a  vertical  position ;  vertex 
large,  about  twice  as  broad  as  long,  slightly  convex.  Genal 
cones  large,  broad,  nearly  contiguous  on  inner  margin,  sub- 
acutely  pointed.  Antennae  twice  as  long  as  width  of  head,  very 
slender. 

Forewings  semitransparent  (slightly  thickened  or  coriaceous), 
with  a  tinge  of  brown  at  apex;  venation  similar  to  that  of  S. 
conigera. 

Locality,  Philippines,  Mindanao,  Dapitan  (Baker),  1  speci- 
men. 


ILLUSTRATION 


Text  fig.  1.  Stenopsylla  bakeri  sp.  nov.,  venation  of  forewing. 
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A  NEW  SPECIES  OF  SAMBUS  FROM  MANILA  (COLEOP- 
TERA;  BUPRESTIDJE) 

By  W.  S.  Fisher 
Of  the  Bureau  of  Entomology,  United  States  Department  of  Agriculture 

Sambus  atropurpureus  sp.  nov. 

Rather  robust  and  moderately  convex;  above  black,  with  a 
slight  purplish  tinge,  the  head  slightly  rubineous  in  front,  and 
the  elytra  marked  with  transverse  zigzag  bands  of  silvery  white 
pubescence;  beneath  black,  with  a  feeble  aeneous  reflection,  and 
rather  densely  clothed  with  short  white  pubescence. 

Head  broadly  grooved,  the  groove  becoming  deeper  on  vertex 
and  occiput  and  causing  two  more  or  less  distinct  gibbosities  on 
vertex,  and  two  similar  ones  on  the  front,  the  surface  densely, 
finely  granulose,  obsoletely  reticulate,  and  sparsely  clothed  with 
rather  short  recumbent  silvery  white  hairs,  with  a  few  dark 
inconspicuous  hairs  on  the  elevated  areas;  antennae  black,  with 
a  feeble  aeneous  or  purplish  tinge  on  the  basal  joints,  not  quite 
extending  to  middle  of  pronotum,  and  serrate  from  the  fifth 
joint;  clypeal  suture  distinct  and  strongly  elevated;  epistoma 
rather  wide,  transverse  between  the  antennae,  and  deeply  de- 
pressed. 

Pronotum  twice  as  wide  as  long,  slightly  narrower  in  front 
than  behind,  and  widest  at  middle ;  sides  flattened  and  regularly 
arcuate,  with  the  lateral  margins  finely  crenulate  and  the  pos- 
terior angles  broadly  rounded ;  anterior  margin  feebly  bisinuate, 
without  a  distinct  median  lobe;  base  deeply  arcuately  emar- 
ginate  at  the  elytral  lobes,  with  a  broadly  rounded  median  lobe, 
which  is  subtruncate  in  front  of  scutellum;  lateral  carina 
strongly  arcuate,  and  extending  from  base  to  apical  third,  but 
not  touching  lateral  margin ;  disk  strongly  convex  anteriorly  and 
limited  at  basal  fourth  by  a  broadly  rounded  transverse  de- 
pression; surface  rather  densely  punctate  and  coarsely  retic- 
ulate, the  reticulation  more  or  less  concentrical  on  the  disk, 
and  sparsely  clothed  with  short  silvery  white  and  inconspicuous 
black  hairs  intermixed.  Scutellum  large,  purplish  black,  trian- 
gular, strongly  acuminate  posteriorly,  and  the  surface  densely 
finely  reticulate. 
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Elytra  at  base  about  equal  in  width  to  the  pronotum  at 
middle,  rather  convex,  with  shallow  basal  depressions,  and  a 
similar  one  along  the  lateral  margins  behind  the  humeri ;  sides 
parallel  along  basal  fourth,  feebly  arcuately  constricted  in 
front  of  the  middle,  arcuately  expanded  at  apical  third,  then 
arcuately  attenuate  to  the  tips,  which  are  broadly  conjointly 
rounded,  finely  serrate,  and  not  entirely  concealing  the  abdomen ; 
surface  rather  coarsely,  densely  imbricate,  rather  densely  clothed 
with  short  inconspicuous  dark  hairs  of  the  same  color  as  the 
surface,  and  ornamented  with  broader  silvery  white  hairs  as 
follows:  A  rather  inconspicuous  series  of  transverse  zigzag 
bands  on  basal  half,  and  a  very  distinct  double  row  of  similar 
bands  at  apical  third. 

Abdomen  finely  and  densely  reticulate,  the  last  segment  deeply 
arcuately  grooved  along  the  apical  margin,  and  the  area  in  front 
of  the  groove  broadly,  but  not  deeply  arcuately  emarginate. 

Length,  4.75  millimeters;  width,  2. 

Type,  catalogue  No.  27299,  United  States  National  Museum. 

Described  from  a  single  example  collected  by  R.  C.  McGregor, 
at  Manila,  Luzon,  during  April,  1924. 

This  species  is  closely  allied  to  Sambus  lugubris  Saunders  and 
Sambus  aeneicollis  Fisher,  but  differs  from  both  in  being  of  a 
purplish  black  color  above.  From  the  former  it  also  differs  in 
having  the  head  more  gibbose  on  the  front,  sides  of  pronotum 
not  as  broadly  flattened,  and  the  elytral  markings  composed 
entirely  of  silvery  white  pubescence.  From  aeneicollis  it  can 
be  distinguished  also  by  its  being  more  robust.  It  also  resembles 
Sambus  nigricans  Fisher,  but  in  that  species  the  head  is  not 
gibbose  or  as  deeply  grooved,  the  pronotum  is  more  regularly 
convex,  and  the  elytra  have  a  single  transverse  zigzag  pubescent 
band  at  apical  third,  behind  which  is  a  broad  transverse  band 
of  the  same  color. 


THE  ANTS  OF  THE  PHILIPPINE  ISLANDS 

PART   I,   DORYLINiE   AND   PONERIN.E 

By  William  Morton  Wheeler 

Dean,  Bussey  Institution,  Boston 

and 

Jas.  W.  Chapman1 

Professor  of  Zoology,  Silliman  Institute,  Dumaguete,  Oriental  Negros 

TWO  PLATES 

FORMICIDiE 

Subfamily  DORYLIN^E  Leach 

Tribe  ECTONINI  FOREL 

Genus  AENICTUS  Shuckard 

Aenictus  laeviceps  F.  Smith. 

Typhlatta  leviceps  F.  Smith,  Journ.  Linn.  Soc.  London  Zool.  2  (1857) 
79. 

Type  locality:  Borneo,  Sarawak  (A.  R.  Wallace). 
Luzon,  Laguna  Province,  Los  Banos   (F.  X.  Williams),  18 
workers. 

Aenictus  aratus  Forel. 

Aenictus  aratus  Forel,  Ann.  Soc.  Ent.  Belg.  44   (1900)  74. 

Type  locality:  Australia;  Queensland,  Makay. 

Luzon  (Williams),  1  specimen. 

This  specimen  from  Luzon  agrees  perfectly  with  ForePs  de- 
scription and  with  a  specimen  of  A.  aratus  in  the  senior  author's 
collection  bearing  ForePs  label. 

Aenictus  martini  Forel. 

Aenictus  martini  Forel,  Journ.  Bombay  Nat.  Hist.  Soc.  13    (1901) 
464  and  473. 

Type  locality :  Malacca ;  Pahang  (R.  Martin) . 
Luzon,  Laguna  Province,  Los  Banos  (Williams),  8  workers; 
Mount    Maquiling    (3083-   C.   F.   Baker),    1    worker.     Negros, 

1  Collaborator,  United  States  Bureau  of  Entomology. 
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Oriental  Negros  Province,  Dumaguete,  Horns  of  Negros  (J.  W. 
Chapman) . 

Twenty  workers  were  taken  from  a  foray,  Horns  of  Negros, 
December  25,  1918,  at  450  meters  altitude.  They  were  passing 
over  bushes  with  no  definite  regularity  and  were  moving  quite 
rapidly.  They  could  not  be  found  a  few  hours  later.  Repeated 
search  for  them  has  been  made  but  they  have  not  been  seen 
since,  which  seems  to  indicate  that  they  migrate  long  distances. 
Specimens  from  Dumaguete  seem  to  be  a  little  lighter  in  color 
than  those  taken  by  Williams  in  Luzon. 

Aenictus  luzoni  sp.  nov.     Plate  1,  figs.  1  and  2. 

Worker. — Length,  4.5  millimeters.  Head  rectangular,  one 
and  one-half  times  as  long  as  broad ;  sides  moderately  rounded ; 
occipital  corners  and  occipital  border  rounded.  Antennal  hol- 
lows deep  and  moderately  far  apart.  Scape  of  antennae  barely 
extending  to  corners  of  head;  joints  of  flagellum  longer  than 
broad.  Anterior  margin  of  clypeus  rounded.  Mandibles  tri- 
angular, broadest  at  their  apical  borders ;  apical  tooth  acute  and 
curved;  subapical  tooth  at  apical  third  of  mandible. 

Thorax  with  pronotum  rounded  anteriorly  and  convex  above ; 
narrower  than  the  head.  Mesonotum  somewhat  compressed. 
Epinotum  rounded  above ;  apical  part  sloping.  Nodes  of  petiole 
and  postpetiole  as  broad  as  long,  rounded  above,  a  little  distance 
apart.  Abdomen  large  and  oval;  basal  segment  petiolate  an- 
teriorly. 

Smooth  and  shining.  Mandibles  finely  striated.  Mesopleura 
with  a  few  nearly  obsolete  longitudinal  strise,  some  of  which 
extend  on  to  the  base  of  epinotum. 

Body  covered  with  sparse,  recumbent  yellow  hairs,  more 
abundant  on  antennse  and  apical  joints  of  legs. 

Reddish  brown;  darker  on  vertex.  Lateral  spots  on  head 
yellow,  and  not  placed  as  high  on  the  sides  as  in  A.  martini. 

Luzon,  Ilocos  Norte  Province,  Bangui  (C.  S.  Banks),  8 
workers. 

Aenictus  camposi  sp.  nov.     Plate  1,  figs.  3  and  4. 

Worker. — Length,  2.5  millimeters.  Head  rectangular,  almost 
one  and  one-half  times  as  long  as  broad;  sides  slightly  curved; 
occipital  corners  and  borders  rounded.  Antennal  scape  scarcely 
reaching  beyond  corners  of  head.  Joints  of  flagellum  longer 
than  broad;  first  and  second  twice  as  long  as  broad,  subequal. 
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Antennal  furrows  shallow  and  approximate.  Anterior  margin 
of  clypeus  convex.  Mandibles  with  finely  denticulate  borders; 
apical  tooth  acute  and  curved. 

Pronotum  narrower  than  head,  convex  above;  mesonotum 
compressed.  Basal  portion  of  epinotum  long ;  apical  part  short, 
declivity  vertical,  margined  on  its  lateral  borders.  First  pet- 
iolar  node  fully  twice  as  long  as  broad;  postpetiolar  node 
slightly  shorter  and  well  separated  from  first.  Gaster  small 
and  oval;  legs  long  and  slender,  very  little  incrassate. 

Smooth  and  shining.  Mesonotum  and  base  of  epinotum  finely 
rugose,  subopaque.     Abdomen  shining  and  almost  translucent. 

Covered  with  sparse  recumbent  yellow  hairs,  more  abundant 
on  antennae  and  legs. 

Yellowish;  nodes  of  petiole  and  postpetiole,  apex  of  gaster, 
and  undersides  of  antennae  lighter  yellow.  Head  without  lateral 
spots. 

Resembles  A.  wroughtoni  Forel,  but  is  easily  distinguished 
by  the  rugose  epinotum,  the  color,  and  the  slighter  femora.  A 
remnant  of  a  male  shows  filiform  antennae,  with  the  second  joint 
of  the  flagellum  longer  than  the  scape.  The  male  A.  wroughtoni 
has  the  scape  spatulate. 

Negros,  Oriental  Negros  Province,  Dumaguete,  Horns  of 
Negros,  1,200  meters  altitude  (Chapman). 

A  nest  of  this  ant  was  found  beneath  the  bark  of  a  fallen  dead 
tree  by  the  junior  author  and  one  of  his  students  during  May, 
1918.  No  sex  forms  were  taken  at  that  time.  Unfortunately 
the  vial  which  contained  them  was  broken  during  the  day  and 
only  a  few  individuals  were  saved.  This  log  was  examined  in 
1919  and  again  in  1921,  but  no  trace  of  them  was  found.  During 
May,  1922,  a  large  colony  consisting  of  80  workers,  50  larvae, 
200  pupae,  and  the  broken  remains  of  one  male  were  found. 

This  species  is  dedicated  to  Juan  D.  Campos,  who  was  with 
the  junior  author  during  1918  when  the  species  was  first  found. 

Aenictus  sp. 

Males  of  seven  species  of  Aenictus  have  been  taken  at  lights 
by  various  collectors  in  the  Islands. 

Luzon,  Laguna  Province,  Mount  Maquiling  (Williams),  two 
species;  (Baker),  one  species;  (from  Staudinger  and  Bang- 
Haas),  one  species:  Mountain  Province,  Baguio  (Williams  and 
Chapman) ,  one  species :  Bataan  Province,  Limay  (from  Staudin- 
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ger  and  Bang-Haas).  Negros,  Oriental  Negros  Province, 
Dumaguete,  Horns  of  Negros,  450  meters  (Chapman). 

Males  have  been  frequently  taken  at  light  at  450  meters 
altitude,  which  shows  that  there  are  several  other  species  of 
Aenictus  in  the  Islands,  the  workers  of  which  have  not  been 
seen. 

Description  of  these  males  will  be  reserved  till  further  col- 
lections are  made. 

Subfamily  CERAPACHYIN^E  Forel 

Tribe  CERAPACHYINI  Forel 

Genus  CERAPACHYS  F.  Smith 

Cerapachys  nifithorax  sp.  nov.     Plate  1,  figs.  5,  6,  and  7. 

Worker. — Length,  3.75  millimeters.  Head  rectangular,  one- 
fifth  longer  than  broad,  with  moderately  rounded  sides,  nearly 
rectangular  occipital  corners,  and  straight  occipital  border. 
Eyes  large,  slightly  curved;  situated  a  distance  equal  to  their 
longest  diameter  from  anterior  lateral  angles  of  head.  Antennal 
scape  club-shaped,  extending  barely  to  posterior  border  of  eyes. 
First  flagellar  joint  as  long  as  broad ;  2  to  11  transverse.  Apical 
joint  as  long  as  the  preceding  eight  and  two  and  one-half  times 
as  long  as  broad.  Frontal  carinse  short  and  separated  by  about 
the  width  of  the  basal  part  of  scape.  Carinae  of  cheeks  smooth. 
Anterior  border  of  clypeus  convex.  Mandibles  triangular  and 
apical  border  finely  dentate. 

Thorax  twice  as  long  as  broad,  sides  straight,  anterior  border 
rounded,  feebly  margined,  in  profile  convex  above.  Epinotal 
declivity  sloping,  concave,  with  the  smallest  trace  of  margination 
on  its  lateral  borders,  but  none  above.  Petiolar  node  subquad- 
rate,  truncated  anteriorly,  marginate  about  the  truncated  portion, 
rounded  transversely  above;  ventral  tooth  triangular  and  sit- 
uated well  forward.  Postpetiole  similar  to  petiole,  but  a  third 
broader  and  higher.  Remainder  of  gaster  twice  as  long  as 
broad. 

Shining;  mandibles  and  scape  finely  punctate  and  shining. 
Head  and  gaster  covered  with  scattered  foveolate  punctures, 
nearly  obsolete  on  thorax,  which  is  smoother.  Epinotal  declivity 
smooth  and  shining.  Petiolar  node  and  postpetiole  finely  rugose, 
subopaque;  shining  in  certain  lights.  Anterior  surface  of  legs 
minutely  punctured,  posterior  surface  smooth. 

Covered  with  long,  dense,  recumbent  grayish  hairs;  very 
dense  on  petiole  and  postpetiole,  partially  hiding  the  sculpture. 
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Pleurae  of  epinotum,  anterior  face  of  petiole,  postpetiole,  an- 
tennal  clubs,  and  apical  joints  of  legs  covered  with  dense  stiff 
hairs. 

Red.  Head  and  gaster  reddish  brown.  Thorax,  petiole,  and 
postpetiole  lighter.     Club  of  antennae  and  tarsi  reddish  yellow. 

NEGR0S,  Oriental  Negros  Province,  Dumaguete,  Horns  of 
Negros,  450  meters  altitude   (Chapman). 

A  nest  of  more  than  40  workers,  including  larvae,  eggs,  and 
a  few  pupae,  was  found  beneath  the  sheath  of  a  leaf  of  Palma 
brava. 

Cerapachys  negrosensis  sp.  nov.     Plate  1,  fig.  8. 

Worker. — Length,  3  millimeters.  Head  rectangular,  one- 
fifth  longer  than  broad,  sides  feebly  rounded,  occipital  corners 
rounded  with  occipital  border  straight.  Eyes  moderate  in  size 
and  placed  a  distance  equal  to  their  longest  diameter  from  base 
of  mandibles.  Antennal  scapes  at  their  apical  end  more  than 
twice  as  thick  as  first  funicular  joint.  Club  as  long  as  preceding 
five  joints  and  as  broad  as  apical  portion  of  scape.  Antennal 
carinae  short,  approximate.  Anterior  margin  of  clypeus  nearly 
straight. 

Thorax  very  little  convex,  rounded  transversely,  without  mar- 
gination.  Base  of  epinotum  rounded  into  apical  portion,  not 
margined  at  lateral  angles  or  above.  Node  of  petiole  cuboidal, 
as  high  as  base  of  epinotum,  truncated  anteriorly,  with  trace  of 
margination,  postpetiole  as  broad  as  long,  gaster  ovate. 

Mandibles  shining;  head,  thorax,  and  apical  part  of  gaster 
sparsely  covered  with  foveolate  punctures,  less  noticeable  on 
thorax,  which  is  rugose  and  subopaque,  like  the  node  of  petiole 
and  postpetiole.  Mandibles  and  scape  covered  with  sparse  pilig- 
erous  punctures. 

Entirely  covered  with  recumbent  white  hairs,  more  noticeably 
on  petiole  and  postpetiole;  dense,  short,  stiff  hairs  on  antennae 
and  legs. 

Red.  Head  and  apical  segments  of  gaster  reddish  brown. 
Thorax,  petiole,  postpetiole,  and  appendages  paler.  Club  of  an- 
tennae and  tarsi  still  paler. 

Resembles  the  preceding  species,  but  is  very  much  smaller 
in  every  respect.  The  thorax  is  less  convex  in  profile  and  more 
rugose.  The  declivity  of  the  epinotum  is  not  margined  either 
laterally  or  above. 

Negros,  Oriental  Negros  Province,  Dumaguete,  Horns  of 
Negros,  700  meters  altitude   (Chapman) ,  1  worker. 
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Cerapachys  nitida  sp.  nov.     Plate  1,  figs.  9  and  10. 

Worker. — Length,  3.5  millimeters.  Head  rectangular,  one  and 
one-fourth  times  as  long  as  broad,  posterior  angles  feebly 
rounded,  occipital  border  straight.  Eyes  medium,  convex,  their 
longest  diameter  equal  to  the  breadth  of  apical  portion  of  scapes ; 
about  in  the  middle  line  of  head.  Antennal  scapes  stout, 
barely  reaching  to  posterior  orbits  of  eyes.  Antennal  club 
as  long  as  the  preceding  seven  joints.  Frontal  carinae  sepa- 
rated from  each  other  by  the  width  of  the  base  of  scape.  An- 
terior margin  of  clypeus  almost  straight.  Mandibles  slight, 
apical  border  bearing  minute  teeth. 

Thorax  rectangular,  sides  straight,  one  and  one-half  times 
as  long  as  broad,  anterior  angles  rounded.  In  profile  straight 
and  somewhat  flat.  Epinotal  declivity  oblique,  concave,  not 
margined  laterally  or  above.  Node  of  petiole  a  little  longer 
than  broad,  including  the  ventral  spine  as  high  as  long.  Post- 
petiole  subquadrate,  basal  segment  of  gaster  longer  than  broad. 

Shining;  head,  mandibles,  scape,  thorax,  postpetiole,  and 
gaster  covered  with  fine  piligerous  punctures,  more  obsolete  on 
pleura  of  thorax  and  partly  covered  by  the  pilosity  of  gaster. 
Node  of  petiole  delicately  rugose  and  subopaque. 

Body  covered  with  recumbent  gray  hairs;  short,  stiff,  and 
more  abundant  on  antennal  club,  tarsi,  lateral  pleurae  of  epino- 
tum,  and  node. 

Red.  Node  of  petiole  reddish  yellow.  Club  of  antennae  and 
tarsi  yellow. 

Negros,  Oriental  Negros  Province,  Dumaguete,  Horns  of  Ne- 
gros,  450  meters  altitude  (Chapman),  6  workers  nesting  under 
the  bark  of  a  fallen  dead  tree. 

Cerapachys  muiri  sp.  nov.     Plate  1,  figs.  11  and  12. 

Worker. — Length,  4.5  millimeters.  Head  one  and  one-fourth 
times  as  long  as  broad,  slightly  broader  behind  than  in  front. 
Eyes  moderately  convex,  their  distance  from  anterior  lateral 
angles  of  head  equal  to  their  longest  diameter.  Antennal  scapes 
stout,  clublike,  extending  to  posterior  orbits  of  eyes.  Segments 
2  to  11  of  flagellum  transverse,  club  two  and  one-half  times  as 
long  as  broad.  Mandibles  stout,  apical  border  broad,  toothed. 
Anterior  margin  of  clypeus  slightly  convex,  carinae  of  cheeks 
crenulate. 

Thorax  twice  as  long  as  broad,  in  profile  convex.  Base  of 
epinotum  rounding  into  apical  portion.  Space  of  declivity  mar- 
ginate  at  lateral  borders  but  not  above.     Node  of  petiole  as  long 
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as  broad,  truncated  in  front,  marginate,  rounded  anteriorly  and 
posteriorly.  Postpetiole  as  broad  as  long,  basal  segment  of 
gaster  twice  as  long  as  postpetiole. 

Shining ;  head  and  abdomen  covered  with  piligerous  punctures 
which  are  coarser  on  petiole,  postpetiole,  and  posterior  angles 
of  epinotum.     Epinotal  declivity  smooth. 

Completely  covered  with  sparse,  recumbent  gray  hairs,  more 
abundant  on  petiole,  postpetiole,  gaster,  antennae,  and  legs.  An- 
tennal  club  covered  with  a  short  gray  pile. 

Deep  red.    Antennal  club  reddish  yellow. 

Luzon,  Laguna  Province,  Los  Banos  (F.  Muir),  1  worker. 

Genus  UOPONERA  Mayr 

Iioponera  luzuriagae  sp.  nov.     Plate  1,  figs.  13  and  14. 

Worker. — Length,  3.5  millimeters.  Head  rectangular,  about 
one  and  one-fourth  times  as  long  as  broad,  sides  feebly  curved, 
occipital  border  straight.  Antennal  scapes  club-shaped,  barely 
reaching  middle  transverse  line  of  head.  Antennal  carinse  short, 
space  between  them  equal  to  the  width  of  scape  at  its  base. 
Flagellar  joints  2  to  6  transverse.  Eyes  large,  their  diameter 
little  less  than  one-third  length  of  head,  placed  well  forward 
on  sides  of  head,  less  than  half  their  diameter  from  its  anterior 
angles.  Anterior  margin  of  clypeus  feebly  curved.  Mandibles 
triangular,  apical  borders  minutely  dentate. 

Thorax  rectangular,  more  than  twice  as  long  as  broad,  front 
rounded,  epinotal  declivity  oblique.  Node  of  petiole  nearly  as 
long  as  broad,  very  little  convex  above  and  truncated  in  front, 
transverse  behind.  Postpetiole  as  long  as  basal  segment  of 
gaster  and  one-third  longer  than  broad. 

Subopaque;  shining  in  certain  lights.  Thorax  and  abdomen 
covered  with  fine,  delicate,  f oveolate,  piligerous  punctures,  more 
abundant  on  front  of  head.  Space  between  eyes  at  anterior 
third  smooth.     Mandibles  and  scape  feebly  punctured. 

Dense  recumbent  white  pile,  hiding  the  sculpture  in  large 
part,  covers  the  body,  more  abundant  on  legs,  antennae,  sides  of 
head,  and  abdomen. 

Reddish  brown;  head,  anterior  border  of  pronotum,  antennae, 
and  legs  lighter. 

Female. — Length,  3.5  millimeters;  dealated.  Similar  to  the 
worker.  Head  almost  one-third  longer  than  broad.  Thorax 
one  and  one-half  times  as  long  as  broad,  sides  very  little  rounded. 
Epinotal  declivity  oblique;  gaster  long  and  slender. 
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NEGROS,  Oriental  Negros  Province,  Luzuriaga,  Horns  of 
Negros,  450  meters  altitude  (Chapman),  16  workers  and  1  fe- 
male. 

Lioponera  bicolor  sp.  nov.     Plate  1,  figs.  15  and  16. 

Worker. — Length,  2.7  millimeters.  Head  rectangular,  a  little 
longer  than  broad,  sides  feebly  curved,  occipital  border  straight. 
Eyes  large,  slightly  convex,  placed  just  back  of  the  base  of 
mandibles.  Antennal  scapes  extend  to  middle  line  of  head. 
Mandibles  triangular,  apical  borders  broad,  finely  dentate.  An- 
terior margin  of  clypeus  transverse. 

Thorax  rectangular,  twice  as  long  as  broad,  in  profile  very 
little  curved.  Epinotal  declivity  oblique,  concave.  Node  of 
petiole  broader  than  long,  emarginate  anteriorly  and  concave. 
Basal  segment  of  abdomen  twice  the  length  and  height  of  node. 

Smooth  and  shining.  Head  smooth,  with  minute  scattered 
punctures.  Thorax  and  node  shining.  Basal  segment  of  gaster 
subopaque,  remainder  of  gaster  smooth. 

Covered  with  fine  recumbent  yellow  hairs,  more  abundant  on 
legs  and  gaster. 

Yellow ;  head  and  apical  segments  of  abdomen  black.  Mandi- 
bles, antennae,  thorax,  node,  and  apical  segment  of  abdomen 
yellowish. 

Resembles  L.  parva  Forel,  but  the  head  and  the  abdomen  are 
black. 

Female. — Length,  3.5  millimeters.  With  the  exception  of  the 
sexual  characters  and  size,  the  female  resembles  the  worker  in 
all  respects. 

Male. — Length,  3.5  millimeters.  Head  including  eyes  broader 
than  long,  convex  and  somewhat  constricted  behind;  without 
posterior  corners;  cheeks  very  short;  eyes  large,  two-thirds  as 
long  as  head,  very  convex ;  ocelli  large ;  mandibles  long,  narrow, 
with  relatively  broad  mascatory  margin,  with  apical  tooth  acute. 
Clypeus  large,  anterior  border  rounded.  Antennal  carinse  short, 
moderately  far  apart;  scape  long  but  not  reaching  posterior 
border  of  eyes;  funicular  joints  8  to  11  distinctly  longer  than 
broad. 

Thorax  robust,  broadest  anterior  to  wings,  convex  above; 
scutellum  convex,  broader  than  long.  Base  of  epinotum  some- 
what truncated,  equal  in  length  to  apical  portion. 

Petiole  as  broad  as  long,  rounded  above,  with  anterior-ventral 
spine  prominent.     Gaster  long. 
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Smooth  and  shining.  Pilosity  similar  to  that  of  the  worker. 
Color  uniformly  brownish  throughout. 

Luzon,  Laguna  Province,  Los  Baiios  (Williams),  several 
workers,  males,  and  females. 

Lioponera  bakeri  sp.  nov.     Plate  1,  fig.  17. 

Worker. — Length,  4  millimeters.  Head  longer  than  broad, 
broader  behind  than  in  front,  occipital  border  straight.  Eyes 
moderately  convex,  placed  at  the  sides  of  head,  well  toward  the 
front.  Antennal  scapes  club-shaped,  reaching  to  posterior  oc- 
cipital border.  Antennal  carinse  short,  distance  between  them 
equal  to  diameter  of  scape  at  its  apex.  Anterior  margin  of 
clypeus  concave;  mandibles  triangular,  apical  borders  toothed. 

Thorax  in  profile  moderately  convex.  Epinotal  declivity 
oblique.  Node  of  petiole  as  long  as  high,  from  above  square, 
truncated  in  front,  transversely  rounded  above.  Basal  segment 
of  gaster  separated  from  the  rest  of  the  gaster  by  a  deep  con- 
striction.    Gaster  comparatively  long. 

Densely  punctured.  Head  coarsely  rugose,  finer  on  the  re- 
mainder of  the  body.  Covered  with  fine  recumbent  pile.  Hairs 
suberect,  scattered,  more  abundant  on  scape  and  abdomen. 

Brownish  black  throughout.  Undersides  of  flagellum  and 
distal  ends  of  femora  reddish  brown. 

Basilan  (Baker),  1  worker. 

Subfamily  PONERINi€  Lepeletier 

Tribe  AMBLYOPONINI  Forel 

Genus  MYSTRIUM  Roger 

Mystrium  Camilla  Emery. 

Mystrium  camillae  Emery,  Ann.  Mus.  Stor.  Nat.  Genova  10   (1889) 
491,  figs.  1-3. 

Type  locality:  Birmania. 

Luzon,  Laguna  Province,  Los  Baiios  (Williams),  8  workers. 

Genus  STIGMATOMMA  Roger 

Stigmatomma  rothneyi  Forel. 

Stigmatomma  rothneyi  Forel,  Journ.  Bombay  Nat.  Hist.  Soc.  Zool. 
13  (1900)  55-56. 

Type  locality:  India  (Rothney). 

Luzon,  Laguna  Province,  Los  Baiios  and  Mount  Maquiling 
(Wiliams),  37  individuals  including  males,  females,  and  workers. 
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Stigmatomma  (Fulakora)  luzonicum  sp.  nov.     Plate  1,  fig.  18. 

Female. — Length,  3.5  millimeters.  Head  in  front  as  broad 
as  long,  broader  in  front  than  behind,  trapezoidal,  sides  nearly 
straight,  occipital  border  transverse,  frontal  groove  feeble.  Eyes 
small,  placed  on  the  sides  at  posterior  one-third  of  head.  An- 
tennal  carina  approximate,  diverging  behind.  Scapes  short, 
barely  reaching  to  eyes.  Joints  of  flagellum,  excepting  1  and 
11,  transverse.  Anterior  margin  of  clypeus  convex  and  armed 
with  six  bifid  teeth.  Mandibles  two-thirds  as  long  as  head, 
thickened  basal  portion  with  six  teeth,  the  most  apical  trifid. 

Thorax  rectangular,  twice  as  long  as  broad.  Basal  portion  of 
epinotum  rounding  into  apical  portion,  lateral  angles  of  which 
are  margined,  the  disk  thus  formed  concave.  Node  cuboidal, 
frontal  surface  rectangularly  truncated,  with  anterior  lateral 
angles  slightly  rounded,  ventral  protuberance  small.  Abdomen 
as  long  as  thorax.  Legs  rather  long  and  femora  slightly 
thickened. 

Subopaque.  Head  punctate-rugose,  thorax  and  abdomen 
shining.  Declivity  of  epinotum  smooth.  Covered  with  a  fine 
gray  pile.  Hairs  gray,  erect,  scattered;  more  abundant  on  an- 
tennae, legs,  and  gaster. 

Reddish  brown.  Occiput  black;  mandibles,  clypeus,  antennae, 
legs,  and  apical  segments  of  abdomen  reddish  yellow. 

Luzon,  Laguna  Province,  Los  Bafios  (Baker),  1  dealated 
female. 

Stigmatomma  (Fulakora)  williamsi  sp.  nov.     Plate  1,  fig.  19. 

Worker. — Length,  5.5  millimeters.  Head  moderately  convex 
above,  rounded  on  sides,  broader  in  front  than  behind,  with 
posterior  lateral  angles  rounded,  occipital  border  straight.  An- 
terior lateral  angles  of  head  behind  base  of  mandibles  provided 
with  a  tooth.  Eyes  minute,  placed  at  sides  on  upper  half  of 
head.  Midway  of  the  longitudinal  suture  on  the  front  is  a  pit 
that  resembles  an  ocellus.  Antennal  carinae  close  together. 
Joints  of  flagellum  distinct,  first  and  eleventh  longer  than  broad. 
Anterior  margin  of  clypeus  convex,  provided  with  a  single  row 
of  teeth,  the  most  apical  four  teeth  bifid.  Apical  tooth  acute 
and  curved. 

Thorax  twice  as  long  as  broad,  promesonotal  suture  deep, 
mesoepinotal  suture  not  prominent,  declivity  of  epinotum  ob- 
lique, basal  and  apical  portions  continuous  through  a  gradual 
curve,  apical  surface  of  epinotum  broadened  with  marginate 
sides.    Node  of  petiole  from  above  slightly  longer  than  broad, 
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truncated  anteriorly,  rounded  above  and  on  sides;  truncated 
surface  slightly  concave,  much  narrower  below.  Gaster  large, 
very  long,  basal  segment  one-third  as  long  as  the  remainder. 

Rugose.  Head  and  dorsal  part  of  thorax  and  abdomen  finely 
and  closely  punctured.  Mandibles  striated  at  base,  with  smooth 
apex.  Pleurae  finely  and  vertically  striated.  Node  and  gaster 
shining. 

Covered  with  sparse  erect  gray  hairs,  more  abundant  on 
antennse  and  abdomen.     Fine  gray  pile  covers  all  parts  of  body. 

Reddish  brown.  Antennse,  legs,  and  apical  segments  of  gas- 
ter yellowish. 

Female. — Length,  6  millimeters;  dealated.  Very  similar  to 
worker,  with  the  usual  sexual  modifications.  Teeth  on  clypeus 
crowded  together  and  the  number  not  distinct;  bifid  as  in  the 
worker.  Pronotum  narrower  in  front.  Pilosity  and  color  as  in 
the  worker. 

Luzon,  Mountain  Province,  Baguio,  1,370  meters  altitude 
(Williams),  13  workers  and  2  females. 

Genus  MY0P0P0NE  Roger 

Myopopone  castanea  Smith  subsp.  maculata  Roger. 

Myopopone  maculata  Roger,  Berl.  Ent.  Zeitschr.  5  (1861)  50.     Type 

locality,  Ceylon. 
Myopopone   castanea   Smith   subsp.  maculata  Wheeler,   Bull.    Mus. 

Comp.  Zool.  43,  No.  3   (1919)   50.     Type  locality,  Ceylon. 

Luzon,  Laguna  Province,  Los  Baiios  (Williams;  Baker), 
workers  and  females ;  Mount  Maquiling  (3286,  9183,  3285  Baker) , 
females.  Mindanao,  Dapitan  (12133  Baker),  female:  Lanao, 
1  female  from  Staudinger  and  Bang-Haas.  Negros,  Oriental 
Negros  Province,  Dumaguete,  Horns  of  Negros,  450  meters  alti- 
tude (Chapman). 

One  female  taken  at  light.  A  female  and  ten  workers  nesting 
beneath  the  ground  in  a  dead  stump.  The  workers  vary  in 
length  from  7.5  to  10  millimeters. 

Myopopone  castanea  Smith  var.  bakeri  Viehmeyer. 

Myopopone  castanea  Smith  var.  bakeri  Viehmeyer,  Ent.  Mitteil.  5 
(1916)  283.     Type  locality,  Leyte,  Tacloban  (8285  Baker). 

One  worker  with  the  above  number  and  locality  was  received 
from  the  Bureau  of  Science,  Manila.  The  number  corresponds 
with  that  of  a  female   of  M.   castanea  subsp.   maculata.    A 
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further  study  of  the  material  from  Leyte  may  show  that  this 
is  merely  one  of  the  small  workers  of  the  preceding  subspecies. 

Tribe   PLATYTHYREINI   Emery 

Genus  PLATYTHYREA  Roger 

Platythyrea  inermis  Forel. 

Platythyrea  inermis   Forel,  Philip.  Journ.   Sci.  §  D   5    (1910)    122. 
Type  locality,  Luzon,  Montalban  Gorge   (C.  S.  Banks). 

Negros,  Oriental  Negros  Province,  Dumaguete,  Horns  of  Ne- 
gros  (Chapman). 

A  nest  was  found  in  the  trunk  of  a  dead  tree  fern.  Also  a  few 
individuals  on  the  ground  near  by.  The  collection  consists  of 
males,  workers,  and  pupae. 

Platythyrea  coxalis  Emery. 

Platythyrea    coxalis    Emery,    Rev.    Suiss.    Zool.    (1893)     189,    nota. 
Type  locality,  Malucca,  Perak. 

Negros,  Oriental  Negros  Province,  Dumaguete,  Horns  of  Ne- 
gros, 450  meters  altitude  (Chapman). 

Nineteen  individuals,  one  of  which  was  a  male,  were  nesting 
on  the  ground  in  a  hollow  dead  branch. 

Platythyrea  coxalis  Emery  var.  philippinensis  Viehmeyer. 

Platythyrea    coxalis    var.    philippinensis    Viehmeyer,    Ent.    Mitteil. 
5    (1916)  283.     Type  locality,  Luzon,  Los  Bafios    (123U  Baker). 

Luzon,  Laguna  Province,  Los  Bafios  (Williams),  22  workers. 
Guimaras,  Bureau  of  Science  collection,  1  worker.  Negros, 
Oriental  Negros  Province,  Dumaguete,  Horns  of  Negros,  450 
meters  altitude  (Chapman) ,  2  females,  1  male,  and  4  workers. 

Platythyrea  maquilingi  sp.  nov.     Plate  2,  figs.  1  and  2. 

Worker. — Length,  6  millimeters.  Head  rectangular,  sides 
feebly  rounded,  occipital  border  very  feebly  concave,  much 
broader  posteriorly  than  in  front.  Front  strongly  convex.  Eyes 
small,  placed  at  the  middle  transverse  line  of  head.  Scapes  of 
antennae  reaching  just  beyond  corner  of  head.  Flagellar  joints 
6  to  10  transverse.  Antennal  carinse  far  apart.  Clypeus  and 
front  forming  a  strong  anterior-posterior  convex  curve  without 
distinct  suture.  Anterior  margin  of  clypeus  convex.  Man- 
dibles triangular,  apical  border  broad  and  minutely  denticulate 
throughout;  apical  tooth  curved. 
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Thorax  one-third  as  broad  as  long,  premesonotal  suture 
strongly  marked,  mesoepinotal  suture  obsolete.  Epinotal  decliv- 
ity high,  oblique,  and  concave,  lateral  angles  smooth  and  rounded. 
Node  of  petiole  slightly  longer  than  broad.  Anterior  surface 
rounded,  posterior  surface  truncated,  without  lobes  above.  Gas- 
ter  large  and  oval.  Basal  segment  broader  than  long.  Posterior 
coxse  with  blunt  tooth. 

Subopaque,  densely  and  finely  punctured,  much  obscured  by 
fine  grayish  pubescence.  Erect  hairs  scattered  over  head  and 
abdomen. 

Black ;  mandibles,  antennae,  legs,  and  apical  segments  of  gaster 
reddish  brown. 

Resembles  P.  inermis  Forel,  but  is  smaller  and  has  the  poste- 
rior coxse  toothed. 

Luzon,  Laguna  Province,  Mount  Maquiling  (Baker),  3 
workers. 

Tribe  ECTATOMINI  Emery 

Genus  STICTOPONERA  Mayr 

Stictoponera  coxale  Roger. 

Ponera  coxale  Roger,  Berl.  Ent.  Zeitschr.  4  (1860)  308.     Type  locality, 
Ceylon   (H.  Nietner). 

Luzon,  Laguna  Province,  Paete,  Sarai  (R.  C.  McGregor),  1 
worker;  Los  Banos  (Williams),  5  workers;  Mount  Maquiling 
(2069  Baker),  I  worker.  Mindanao,  Kolambugan  (Banks), 
Basilan  (12133  Baker),  1  male.  Negros,  Oriental  Negros 
Province,  Dumaguete,  Horns  of  Negros,  450  meters  altitude 
(Chapman). 

Workers  of  this  species  were  found  foraging  singly  on  plants 
in  a  cool  damp  ravine,  near  a  small  spring.  Complete  colony 
found  May,  1924,  nesting  under  moss  on  a  large  stone. 

Stictoponera  menadensis  var.  bicolor  Emery. 

Stictoponera  menadensis  subsp.  bicolor  Emery,  Ann.  Mus.  Stor.  Nat. 
Genova   27    (1859)    493.     Type  locality,   Birmania. 

Luzon,  Laguna  Province,  Mount  Maquiling  (2070  Baker),  1 
male. 

Genus  CHALC0P0NERA  Emery 

Chalcoponera  victoria  Ern.  Andre  var.  andrei  var.  nov.     Plate  2, 
figs.  3  and  4. 
Worker. — Length,  4.5  millimeters.     Head  about  as  broad  as 
long,    broadest    through    occiput.     Occipital     corners    feebly 
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rounded,  occipital  border  very  little  concave.  Eyes  large  and 
convex,  placed  posterior  to  middle  transverse  line  of  head.  An- 
tennal  carinae  far  apart,  borders  parallel  and  extending  about  its 
breadth  beyond  corners  of  head.  Joints  of  funiculi  longer  than 
broad.  Joints  1  and  11  twice  as  long  as  broad.  Clypeus  convex 
longitudinally,  separated  from  front  by  a  feeble  suture.  Man- 
dibles large,  triangular,  inner  apical  margin  minutely  dentate. 

Prothorax  not  as  wide  as  head,  twice  as  long  as  broad, 
angulate  ventrally  at  sides,  with  a  distinct  tooth.  Promesonotal 
suture  distinct,  mesoepinotal  suture  faint  or  obsolete.  Basal 
part  of  epinotum  rounding  into  apical  portion.  Node  from  above 
transversely  oval,  rounded  in  front,  flat  behind,  and  as  high 
as  basal  segment  of  gaster,  produced  on  its  anterior  ventral  sur- 
face into  a  trapezoidal  spine. 

Abdomen  as  broad  as  prothorax,  twice  as  long  as  broad.  An- 
terior legs  with  pectinate  spine.  Middle  and  posterior  pair 
with  simple  spine.     Claws  with  tooth  on  basal  inner  half. 

Rugose.  Mandibles  smooth,  obsoletely  striate,  and  covered 
with  punctures.  Head  longitudinally  cribrate  on  clypeus  and 
front.  Antennal  sulci  finely  striate.  Sides  of  head  and  occiput 
strongly  reticulate-cribrate.  Scape  finely  striated.  Thorax 
strongly  rugose,  declivity  of  epinotum  transversely  striated. 
Node  of  pedicel  strongly  rugose  in  front,  posterior  surface 
finely  rugose.  Abdominal  segments  1  and  2  finely  striated,  the 
striae  diverging  concentrically  from  mid-dorsal  longitudinal  line. 

Covered  with  erect  scattered  hairs,  more  abundant  on  head 
and  apical  segments  of  abdomen. 

Reddish  brown.  Legs  lighter  red.  Mandibles  and  antennae 
reddish  yellow. 

This  genus  is  Australian.  On  examining  the  material  in  the 
senior  author's  collection  we  found  this  undescribed  variety 
from  the  mountains  of  Victoria.  Dr.  F.  X.  Williams  took  one 
specimen  at  Los  Baiios,  Luzon,  Philippine  Islands,  that  cannot 
be  distinguished  from  the  specimens  from  Victoria.  It  would 
seem  probable  that  this  species  has  been  introduced  into  the 
Philippines  on  vegetation  shipped  from  Australia  to  the  College 
of  Agriculture  at  Los  Baiios. 

Type  locality:  Victoria  Mountains,  Australia.  Several 
workers. 

Luzon,  Laguna  Province,  Los  Baiios   (Williams),  1  worker. 
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Tribe  PONERINI  Forel 

Genus  €ENXROMYRMEX  Mayr 

Centromyrmex  fese  Emery. 

Spalacomyrmex  fese  Emery,  Ann.  Mus.  Stor.  Nat.  Genova  27   (1889) 
491,  pi.  10,  figs.  11-15.     Type  locality,  Birmania;  Bhamo. 

Luzon,  Laguna  Province,  Los  Baiios,  Mount  Maquiling  (Ba- 
ker),  2  females.    Basilan   (Baker),  1  female  and  1  male. 

Genus  HARPEGNATHOS  Jerdon 

Harpegnathos  venator  Smith  var.  rugosus  Mayr. 

Harpegnathos  venator   Smith  var.  rugosus  Mastr,  Verh.  Zool.   Bot. 
Ges.  Wien  12  (1862)  732.     Type  locality,  Hongkong. 

Luzon,  Laguna  Province,  Mount  Maquiling  (Baker),  1 
specimen. 

This  single  specimen  differs  from  two  specimens  of  typical 
H.  venator  Smith,  from  Hongkong  and  Assam,  in  the  senior 
author's  collection,  ^nd  from  Mayr's  description  of  the  subsp. 
rugosus  in  the  color  of  the  node  and  hind  legs  in  which  the 
brown  color  is  replaced  by  black.  The  sculpture  is  that  of 
rugosus.  Perhaps  the  Philippine  specimen  represents  a  dis- 
tinct variety. 

Harpegnathos  macgregori  sp.  nov. 

Worker. — Length,  20  millimeters.  Head  without  mandibles 
in  front  as  broad  as  long.  Antennal  scapes  filiform,  extend- 
ing one-fifth  their  length  beyond  corners  of  head.  Joints  of 
flagellum  longer  than  broad,  subequal.  Mandibles  articulating 
with  exterior  angles  of  head,  apical  border  very  long,  approxi- 
mate throughout  and  provided  with  two  rows  of  teeth  which 
point  toward  base  of  mandibles. 

Thorax  long  and  cylindrical,  promesonotal  suture  promi- 
nent, mesoepinotal  suture  obsolete.  Epinotal  declivity  oblique, 
relatively  short.  Node  of  petiole  two  and  one-fourth  times 
as  long  as  broad,  higher  behind  than  in  front,  rounded  on 
front  and  sides.  Basal  segments  of  gaster  about  one-third 
the  length  of  entire  gaster. 

Opaque;  head,  pronotum,  and  mesonotum  coarsely,  longi- 
tudinally striated.  Epinotuni  with  transverse  striae.  Node 
rugosely  punctate,  gaster  finely  punctate,  interspersed  with 
coarser  punctures. 
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Body  covered  with  sparse  erect  pale  gray  hairs.  Black; 
mandibles,  legs,  flagellum,  and  dorsal  spot  on  first  and  second 
segments  of  gaster  yellow. 

Biliran    (McGregor),  1  specimen. 

Genus  ODONTOPONERA  Mayr 

Odontoponera  transversa  Smith.     Plate  2,  fig.  5. 

Ponera  transversa  F.  Smith,  Journ.  Proc.  Linn.  Soc.  London  Zool. 

2  (1857)  63.     Type  locality,  Singapore   (A.  R.  Wallace). 
Odontoponera  transversa  Emery,  Ann.  Soc.  Ent.  France  (1893)  262; 

Wheeler,  Bull.  Am.  Mus.  Nat.  Hist.  24  (1909)  339;  Forel,  Philip. 

Journ.  Sci.  §  D  5   (1910)   122;  Viehmeyer,  Ent.  Mitteil.  5    (1916) 

285. 

Luzon,  Rizal  Province,  Antipolo  (E.  Simon) :  Laguna  Prov- 
ince, Los  Bafios  (Williams;  Baker) ;  Mount  Banahao  (Wil- 
liams) ;  Paete,  Sarai  (McGregor);  Mount  Maquiling  (Baker). 
Bantayan  (L.  E.  Griffin).  Romblon  (H.  M.  Smith  and  L. 
Morato) .  Panay,  Iloilo  Province,  Iloilo  (L.  Ortaliz)  :  Antique 
Province,  Tibiao  (McGregor).  Basilan  (Baker).  Jolo  (A. 
C.  Duyag).  Negros,  Occidental  Negros  Province,  Maao  (C.  S. 
Banks) :  Oriental  Negros  Province,  Dumaguete,  Horns  of  Ne- 
gros, 450  meters  altitude  (Chapman). 

This  ant  is  very  common  on  the  sides  of  the  Horns  of 
Negros  from  300  to  600  meters.  It  lives  in  the  ground,  the 
entrance  to  the  nest  often  unprotected,  and  in  the  barren  and 
worn  trails.  It  is  especially  fond  of  termites  and  is  often  seen 
raiding  their  colonies. 

Odontoponera  transversa  Smith  var.  biconcentrica  var.  nov.     Plate 
2,  fig.  6. 

Worker. — Length,  12  millimeters.  This  variety  can  be  dis- 
tinguished from  O.  transversa  Smith,  the  only  known  species 
of  the  genus,  by  the  concentric  arrangement  of  the  striae  on 
the  pronotum. 

Basilan  (Baker),  a  single  worker. 

Genus  DIACAM3VLA  Mayr 

Diacamma  rugosum  Le  Guillou. 

Ponera  rugosa  Le  Guillou,  Ann.  Soc.  Ent.  France  10    (1840)   318. 

Type  locality,  Borneo  (Voyage  of  the  Astrolabe  and  Zelee). 
Ponera  versicolor  F.  Smith,  Cat.  Hym.  Insect.  Brit.  Mus.  6   (1858) 

87  (  0.  d.  t.  L  Philippines). 


2g,i  Wheeler  and  Chapman:  Philippine  Ants  63 

Diacamma  rugosum  Le  Guillou;  Roger,  Berl.  Ent.  Zeitschr.  6  (1863) 
16;  Ashmead,  Proc.  U.  S.  Nat.  Mus.  8  (1904)  153,  No.  1387; 
Wheeler,  Bull.  Am.  Mus.  Nat.  Hist.  26   (1909)  338. 

Philippines;  F.  Smith. 

Diacamma  rugosum  Le  Guillou  var.  sculptum  Jerdon. 

Ponera  sculpta  Jerdon,  Madras  Journ.  Lit.  Soc.  17  (1851)  117.    Type 

locality,  Ceylon. 
Diacamma  rugosum  subsp.  sculptum  Wheeler,  Bull.  Ann.  Mus.  Nat. 

Hist.  26   (1909)  338. 

Luzon,  Manila  (W.  A.  Stanton) :  Laguna  Province,  Mount 
Maquiling  (Williams)  :  Mountain  Province,  Baguio,  600  to 
1,800  meters  altitude  (Williams);  Trinidad  (H.  M.  Smith). 
Bantayan  Bay;  Setanki  Island;  Sibutu  Island  (H.  M.  Smith). 

Diacamma  rugosum  Le  Guillou  subsp.  sculptum  var.  vagans  Smith. 
Ponera  vagans   F.   Smith,  Journ.   Proc.   Linn.   Soc.  London  Zool.   4 

(1860)  Suppl.  103.     Type  locality,  Batacian  Islands. 
Diacamma  rugosum  subsp.  sculptum  var.  vagans  Wheeler,  Bull.  Am. 

Mus.  Nat.  Hist.  26    (1909)    339. 

Pap  agon  Island,  near  Luzon  (H.  M.  Smith).  Luzon,  Ma- 
nila (R.  Thaxter)  :  Laguna  Province,  Los  Bafios  (Baker) ;  Ca- 
lauang  (McGregor),  Bureau  of  Science  No.  14188.  Negros, 
Oriental  Negros  Province,  Dumaguete   (Chapman). 

This  species  seerris  to  vary  considerably  and  will  have  to  be 
studied  more  in  detail  in  the  field  before  we  can  draw  final 
conclusions  in  regard  to  its  status. 

Diacamma  rugosum  geometricum  Smith. 

Ponera  geometrica  F.  Smith,  Journ.  Proc.  Linn.  Soc.  London  Zool. 

2   (1857)   67.     Type  locality,  Singapore  (A.  R.  Wallace). 
Dwcamma  rugosum  subsp.   geometricum  Forel,   Philip.  Journ.   Sci. 

§  D  5    (1910)    122;  Wheeler  and  Chapman,  Psyche  29    (1922) 

203-211. 

Luzon,  Laguna  Province,  Paete,  Sarai  (McGregor) ;  Los  Ba- 
fios (Williams)  :  Cagayan  Province,  Port  San  Vicente  Hills 
(H.  M.  Smith) :  Mountain  Province,  Mount  Pulog  (H.  M.  Cur- 
ran),  Bureau  of  Science  No.  10280.  Mindanao,  Davao  Prov- 
ince, Davao  (Copeland).  Panay,  Iloilo  Province,  Iloilo  (L. 
Ortaliz).  Negros,  Oriental  Negros  Province,  Dumaguete, 
Horns  of  Negros  from  sea  level  to  600  meters  altitude 
(Chapman). 

About  fifty  collections  of  this  species  were  made  by  the  junior 
author.  During  1922  two  colonies  were  found  with  males,  one 
of  which  was  in  copulation  with  a  worker. 
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Specimens  of  D.  geometricum  agree  perfectly  with  those  in 
the  senior  author's  collection  from  North  Borneo  and  Celebes, 
but  differ  from  those  from  Hongkong  and  Burma  in  the  shape 
of  the  petiole  and  length  of  the  spines. 

Diacamma  rugosum  subsp.  geometricum  var.  vidipurpureum  Emery. 

Diacamma  rugosum  subsp.  geometricum  var.  vidipurpureum  Emery, 

Ann.  Soc.  Ent.  France  (1893)  261.     Type  locality,  Luzon,  Antipolo 

(E.  Simon). 
Diacamma  rugosum  subsp.  geometricum  var.  vidipurpureum  Wheeler, 

Bull.  Am.  Mus.  Nat.  Hist.  26    (1909)    338;   Forel,  Philip.  Journ. 

Sci.  ,§  D  5   (1910)   122. 

Luzon,  Manila  (Staudinger  and  Bang-Haas) :  Laguna  Prov- 
ince, Los  Baiios  {Williams) ;  Paete,  Sarai  {McGregor) ;  Mount 
Banahao  {Williams;  Baker;  Staudinger  and  Bang-Haas)  :  Ba- 
taan  Province,  Limay  {Boettcher)  :  Ilocos  Norte  Province 
{Banks)  :  Benguet  and  San  Vicente  Hills  {H.  M.  Smith) .  Ban- 
tayan  Island  (L.  E.  Griffin).  Marinduque  and  Santa  Cruz 
Islands  {H.  M.  Smith).  Mindoro,  Calapan  (Staudinger  and 
Bang-Haas) .  Masbate,  Port  Cataingan  {H.  M.  Smith) .  Rom- 
BLON,  Romblon  (L.  Morato).  Samar,  Basiao  Island  {H.  M. 
Smith).  Panay,  Antique  Province,  Tibiao  and  Culasi  {Mc- 
Gregor). Cebu,  Cebu  {Williams).  Negros,  Oriental  Negros 
Province,  Dumaguete  {Chapman) ,  a  colony  with  16  workers,  5 
pupse,  and  4  larvae;  also  numerous  isolated  workers  on  other 
occasions. 

Diacamma  palawanicum  Emery. 

Diacamma  palawanicum  Emery,   Ann.  Mus.   Stor.   Nat.   Genova   40 
(1900)   666.     Type  locality,  Palawan,  Philippine  Islands. 

Diacamma  palawanicum  var.  concentricum  var.  nov.  Plate  2,  figs.  7 
and  8. 

Worker. — Length,  16  millimeters.  Head  longer  than  broad, 
broadest  in  front,  occipital  corners  and  border  rounded.  Eyes 
prominent,  convex.  Antennae  filiform,  joints  2  and  3  of  the 
funiculus  subequal.  Clypeus  convex  and  almost  angular  at  the 
middle  anterior  border. 

Thorax  long,  slender,  epinotal  declivity  oblique ;  node  of  pedicel 
higher  than  long,  as  broad  as  long,  spines  one-half  as  long  as 
node  is  high;  far  apart  and  pointing  backward  and  outward. 
Node  flat  anteriorly,  truncated  posteriorly,  concavity  between 
spines  reaching  one-third  the  distance  from  posterior  to  anterior 
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border.  Distance  between  spines  equal  to  one-third  the  breadth 
of  basal  segment  of  gaster. 

Head  and  thorax  striated,  gaster  smooth.  Mandibles  striated, 
clypeus  multicarinate  or  longitudinally  cribrate.  Occiput  longi- 
tudinally striated  but  none  of  the  striae  pass  from  occipital 
border  forward  to  clypeus ;  all  diverge  to  frontal  carinae. 

Striae  on  pronotum  concentric.  Epinotal  declivity  submar- 
ginate,  striae  transverse.  Node  of  petiole  striate,  striae  begin- 
ning above  from  base  of  spines  of  node  and  continuing  hori- 
zontally throughout. 

Covered  with  fine  gray  pile,  with  sparse  erect  gray  hairs, 
scattered  rather  uniformly  over  body,  longer  and  more  abun- 
dant on  front  of  head  and  apical  segments  of  gaster. 

Black;  mandibles,  antennae,  and  legs  reddish  brown.  Differs 
from  the  type  in  having  the  striae  of  the  pronotum  arranged 
concentrically  instead  of  longitudinally. 

Palawan,  Binaluan  (G.  Boettcher) ;  Malampaya  (W.  SchulU 
ze) ,  Bureau  of  Science  No.  14009.     Described  from  five  workers. 

Diacamma  panayensis  sp.  nov.     Plate  2,  figs.  9  and  10. 

Worker. — Length,  16  millimeters.  Head  a  little  longer  than 
broad.  Eyes  convex,  prominent,  placed  well  back  on  sides  of 
head.  Antennae  filiform,  funicular  joints  2,  3,  and  4  subequal. 
Anterior  margins  of  clypeus  rounded,  convex;  mandibles 
strongly  toothed. 

Thorax  slender,  base  of  epinotum  compressed,  declivity 
oblique  and  feebly  concave.  Node  of  petiole  longer  at  base 
than  above;  as  long  as  wide.  Anterior  face  concave,  posterior 
face  flat,  lateral  corners  rounded.  Spines  about  one-fourth 
the  height  of  node.  Gaster  large,  as  long  as  thorax  and  head 
combined. 

Opaque.  Mandibles  striate,  occiput  longitudinally  striate,  the 
striae  passing  from  occipital  border  between  eyes  and  antennal 
carinae  to  clypeus.  Pronotum  transversely  striated.  The  striae 
on  the  node  of  the  petiole  begin  independently  of  the  spines 
and  run  more  or  less  horizontally  around  the  node  throughout. 
Basal  segment  of  abdomen  smooth. 

Pilosity  lacking,  excepting  on  head  and  apical  segments  of 
gaster.  Gaster  smooth  and  shining  and  covered  with  a  fine 
grayish  pile. 

211568 5 
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Black;  mandibles,  clypeus,  flagellum,  legs,  and  sting  reddish 
brown. 

This  species  resembles  D.  palawanicum  Emery  in  having  the 
basal  segment  of  the  gaster  smooth,  but  differs  from  it  in  the 
transverse  striae  on  the  pronotum  and  the  shape  of  the  node 
of  the  petiole. 

Panay,  Antique  Province,   Culasi    (McGregor),  6  workers. 

Diacamma  baguiensis  sp.  no  v.     Plate  2,  figs.  11  and  12. 

Worker. — Length,  11  millimeters.  Head  very  slightly  longer 
than  broad,  sides  straight,  occipital  corners  and  border  rounded. 
Antennae  long,  filiform;  funicular  joints  2,  3,  and  4  subequal. 
Median  lobe  of  clypeus  angular,  its  anterior  margin  rounded; 
frontal  carinae  short  and  approximate.  Mandibles  stout,  trian- 
gular, bearing  several  teeth  on  the  apical  border. 

Thorax  elongate,  narrow,  more  than  twice  as  long  as  broad, 
declivity  of  epinotum  obliquely  truncated.  Node  in  front  as 
high  as  long,  one-third  higher  behind.  Anterior  face  concave, 
posterior  face  broad;  as  broad  as  its  greatest  diameter;  con- 
cave; spines  short,  pointing  backward  and  inward.  Abdomen 
long  and  rather  massive. 

Mandibles  finely  striated.  Head  and  occiput  longitudinally 
striate,  all  the  striae  meeting  the  antennal  carinae  posterior  to 
middle  line  of  head.  Pronotum  transversely  striate.  Epinotal 
striae  concentric  with  anterior  part  open  at  the  mesoepinotal 
suture.  Epinotal  suture  transversely  striated.  Striae  of  node 
begin  with  spines  and  run  horizontally  throughout.  Basal 
segment  of  gaster  covered  with  prominent  striae  which  run  very 
nearly  transversely  throughout. 

Pilosity  wanting,  excepting  a  few  scattered  hairs  on  head 
and  apical  segments  of  gaster.  Entire  body  covered  with  a 
pale  yellowish  pile. 

Black;  antennae,  legs,  and  apical  segment  of  gaster  reddish 
brown. 

Luzon,  Mountain  Province,  Baguio,  1,370  meters  altitude 
(Chapman),  2  workers. 

Genus  ECTOMYRMEX  Mayr 

Ectomyrmex  annamitus  Ern.  Andre. 

Ectomyrmex  annamitus  Ern.  Andre,  Rev.  Ent.  11   (1892)  48.     Type 
locality,  Birmania. 

Luzon,  Laguna  Province,  Mount  Maquiling  (Baker),  3 
females. 
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Genus  BOTHROPONERA  Mayr 

Bothroponera  glabripes  Emery* 

Bothroponera  glabripes  Emery,  Ann.  Soc.  Ent.  France  (1893)  262; 
Wheeler,  Bull.  Am.  Mus.  Nat.  Hist.  26  (1909)  339.  Type  locality, 
Mindanao,   Philippines. 

Bothroponera  tridentata  Smith. 

Pachycondyla  tridentata  Smith,  Cat.  Hym.  Brit.  6  (1858)  106.  Type 
locality,  Borneo,  Sarawak. 

Tawitawi  (A.  C.  Duyag).    Jolo  (Duyag). 
Several  workers  from  the  above  localities  measure  17  to  19 
millimeters. 

Bothroponera  williamsi  sp.  nov.     Plate  2,  figs.  13  and  14. 

Worker. — Length,  9.5  millimeters.  Head  as  broad  as  long, 
sides  feebly  rounded,  occipital  border  very  slightly  concave. 
Eyes  small,  situated  just  posterior  to  base  of  mandibles.  An- 
tennal  scapes  cylindrical,  reaching  barely  to  corners  of  head. 
Joints  2  to  10  of  flagellum  as  broad  as  long.  Anterior  margin 
of  clypeus  rounded,  carinate  at  middle  line.  Mandibles  stout, 
apical  border  armed  with  seven  strong  teeth. 

Thorax  two-thirds  as  broad  as  long,  broader  in  front  than 
behind,  promesonotal  suture  prominent,  mesoepinotal  suture 
obsolete.  Epinotal  declivity  oblique,  lateral  borders  emarginate. 
Node  of  petiole  high,  twice  as  broad  as  long,  convex  in  front, 
posterior  surface  flat,  above  transversely  rounded.  Abdomen 
moderately  large. 

Opaque;  mandibles  striate  on  their  outer  margins  and 
sparsely  covered  with  foveolate  punctures.  Clypeus  longitudi- 
nally rugose.  Head  and  anterior  part  of  thorax  rugose.  Base 
of  epinotum  cribrate,  declivity  transversely  striate. 

Covered  with  dense,  erect,  reddish  yellow  hairs,  longest  on 
clypeus,  base  of  epinotum,  and  abdomen;  sparse  on  antennae 
and  legs.  A  fine  recumbent  pile  abundant  on  all  parts  of  body 
excepting  declivity  of  epinotum,  anterior  surface  of  gaster,  and 
node. 

Black ;  mandibles,  clypeus,  antennae,  legs,  and  apical  segments 
of  abdomen  reddish. 

Luzon,  Laguna  Province,  Mount  Maquiling  (Williams),  a 
single  worker. 
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Genus  EUPONERA  Forel 

Euponera  (Trachymesopus)  darwinii  Forel  var.  indica  Emery. 

Euponera  (Trachymesopus)  darwinii  Forel  var.  indica  Emery,  Bull. 
Ent.  Italy  31  (1900)  276,  nota;  Viehmeyer,  Ent.  Mitteil.  5  (1916) 
284.     Type  locality,  Upper  Burmah  (Doherty). 

Luzon,  Laguna  Province,  Los  Banos  (Baker  and  Williams)  ; 
Mount  Maquiling  (Baker)  :  Ilocos  Norte  Province  (Banks)  : 
Manila  (Banks),  Bureau  of  Science  Nos.  4767,  6395,  and  13258. 
Negros,  Oriental  Negros  Province,  Dumaguete,  Horns  of  Ne- 
gros,  450  meters  altitude  (Chapman),  males  and  females  taken 
at  light. 

Euponera  (Trachymesopus)  stigma  Fabr.  var.  quadridentata  Smith. 

Ponera  quadridentata  Smith,  Journ.  Proc.  Linn.  Soc.  London  Zool. 
3    (1858)   143.     Type  locality,  Aru  Islands. 

Luzon,  Laguna  Province,  Los  Banos  (Baker  and  Williams)  ; 
taken  by  Williams  in  a  rotten  log  in  the  forest;  Mount  Ma- 
quiling (Baker);  San  Antonio  (F.  W.  Foxworthy),  Bureau  of 
Science  No.  11481.     Basilan  (Baker). 

Euponera   (Brachyponera)   luteipes  Mayr. 

Ponera  luteipes  Mayr,  Verh.  Zool.-bot.  Ges.  Wien  12   (1862)  722. 
Type  locality,   Milu-Nicobar   Islands    (Novara    Expedition). 

Luzon,  Rizal  Province,  Antipolo  (E.  Simon) :  Laguna  Prov- 
ince, Los  Banos  (Williams  and  R.  Thaxter)  ;  Mount  Maquiling 
(Williams),  3  females  from  the  summit;  Mount  Banahao,  at 
300  to  1,200  meters  altitude  (Williams).  Palawan,  Binaluan 
(G.  Boettcher).  Negros,  Oriental  Negros  Province,  Duma- 
guete, Horns  of  Negros,  1,200  meters  altitude  (Williams). 

Females  taken  at  a  light  at  450  meters  altitude  by  the  junior 
author  on  a  number  of  occasions. 

Genus  PONERA  Latreille 

Ponera  moczaryi  Emery. 

Ponera  moczaryi  Emery,  Term.  Fuzet.  23  (1900)  316-319,  pi.  8, 
figs.  15-16.     Type  locality,  New  Guinea. 

Luzon,  Laguna  Province,  Los  Banos  (Williams),  8  workers. 
Negros,  Oriental  Negros  Province,  Dumaguete,  Horns  of  Ne- 
gros (Chapman),  two  colonies  consisting  of  males  and  workers. 

Ponera  punctatissima  Roger  subsp.  schaunslandi  Emery. 

Ponera  punctatissima  Roger  subsp.  schaunslandi  Emery,  Zool.  Jahr- 
buch  Syst.  12   (1899)   239.     Type  locality,  Island  of  Laysan. 
Luzon,  Manila  (R.  Thaxter). 
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Ponera  confinis  Roger  var.  javana  Forel. 

Ponera  confinis  Roger  var.  javana  Forel,  Mitt.  Nat.  Mus.  Hamburg 
22    (1905)   6.     Type  locality,  Buitenzorg,  Java    (K.  Kraepelin). 

Luzon,  Laguna  Province,  Mount  Maquiling  (Williams) ,  9 
specimens  from  the  summit;  Los  Baiios  (Williams),  several 
workers.  Negros,  Oriental  Negros  Province,  Dumaguete, 
Horns  of  Negros,  450  meters  altitude  (Chapman),  several  col- 
onies consisting  of  workers. 

Ponera  gleadowi  Forel. 

Ponera  gleadowi  Forel,  in  Emery  Mem.  Accad.  Soc.  Bolona   (5)    5, 
292,  nota.     Type  locality,  India    (Wroughton). 

Luzon,  Laguna  Province,  Los  Banos  (R.  Thaxter) ,  5  workers. 

Genus  TRAPEZIOPELTA  Mayr 

Trapeziopelta  breviloba  Wheeler. 

Trapeziopelta  breviloba  Wheeler,  Bull.  Mus.  Comp.  Zool.  Harvard 
63    (1919)   143.     Type  locality,  Borneo,  Sandakan   (Baker). 

Basilan  (Baker),  1  female. 

Genus  LEPTOGENYS  Roger 

Leptogenys  (Leptogenys)  maxillosa  F.  Smith. 

Ponera  maxillosa  F.  Smith,  Cat.  Hym.  Brit.  Mus.  6  (1858)  93.     Type 
locality,  Maurice  Islands. 

Panay,  Antique  Province,  Culasi  (McGregor). 

Leptogenys  (Leptogenys)  pruinosa  Forel. 

Leptogenys  pruinosa  Forel,  Journ.  Bombay  Nat.  Hist.  Soc.  13  (1900) 
304.     Type  locality,  Ceylon    (Bingham). 

Luzon,  Manila  (R.  Brown) .  Negros,  Oriental  Negros  Prov- 
ince, Dumaguete,  Horns  of  Negros,  450  meters  altitude  (Chap- 
man) ,  one  worker. 

Leptogenys  (£obopelta)  peuqneti  Andre. 

Lobopelta  peuqneti  Andre,  Rev.  Ent.  6    (1887)    292.     Type  locality, 
Ceylon. 

Luzon,  Laguna  Province,  Los  Banos  (Williams).  Negros, 
Oriental  Negros  Province,  Dumaguete,  Horns  of  Negros,  450 
meters  altitude  (Chapman). 


70  The  Philippine  Journal  of  Science  1925 

Leptogenys  (Lobopelta)  peuqueti  Andre  var.  watsoni,  Forel. 

Leptogenys   (Lobopelta)  peuqueti  Andre  var.  watsoni  Forel,  Journ. 
Bombay  Nat.  Hist.  Soc.  13  (1900)  309.     Type  locality,  N.  Burmah. 

LUZON,  Laguna  Province,  Los  Baiios  (Baker  and  Williams). 
Panay,  Antique  Province,  Tibiao  (McGregor) .  Negros,  Orien- 
tal Negros  Province,  Dumaguete  (Chapman). 

Leptogenys  (Lobopelta)  diminuta  F.  Smith. 

Ponera  diminuta  F.  Smith,  Journ.  Proc.  Linn.  Soc.  London  Zool.  2 
(1857)    69.     Type  locality,  Borneo,  Sarawak   (A.  R.  Wallace). 

Papagon  Island  (H.  M.  Smith).  Negros,  Oriental  Negros 
Province,  Dumaguete,  Horns  of  Negros,  450  meters  altitude 
(Chapman) ,  nesting  in  the  trunk  of  a  dead  tree  fern. 

Leptogenys  (Lobopelta)  diminuta  Smith  var.  opacinodis  Emery. 

Leptogenys  diminuta  Smith  var.  opacinodis  Emery,  Ann.  Mus.  Stor. 
Nat.  Genova  25  (1887)  433.     Type  locality,  Sumatra. 

Negros,  Oriental  Negros  Province,  Dumaguete,  Horns  of 
Negros,  450  meters  altitude  (Chapman) ,  nesting  in  an  old  log. 

Leptogenys  (Lobopelta)  chinensis  Mayr. 

Lobopelta  chinensis  Mayr,  Verh.  Zool.-bot.  Ges.  Wien  20  (1870)  265. 
Type  locality,  China. 

Negros,  Oriental  Negros  Province,  Dumaguete,  Horns  of  Ne- 
gros, 1,150  meters  altitude  (Chapman). 

Foray  crossing  the  trail.  Some  were  carrying  pupae.  The 
winged  forms  were  taken  at  light  at  450  meters  altitude. 

Leptogenys  (Lobopelta)  iridescens  F.  Smith. 

Ponera  iridescens    Smith,  Journ.   Proc.    Linn.   Soc.   London   Zool.    2 
(1857)  6.     Type  locality,  Borneo,  Sarawak  (A.  R.  Wallace). 

Palawan,  Binaluan  (Boettcher). 

Workers  agree  well  with  Smith's  description. 

Leptogenys  (Lobopelta)  punctiventris  Mayr. 

Lobopelta  punctiventris   Mayr,    Verh.   Zool.-bot.    Ges.   Wien    (1878) 
665.     Type  locality,  Sillim. 

Luzon,  Laguna  Province,  Los  Bafios  (Williams).  Negros, 
Oriental  Negros  Province,  Dumaguete  and  on  the  Horns  of  Ne- 
gros (Chapman). 

Nesting  in  the  ground  at  sea  level.  Taken  from  a  foray  cross- 
ing the  trail  at  450  meters  altitude. 
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Tribe  ODONTOMACHINI  Mayr 

Genus  ANOCHETUS  Mayr 

Anochetus  punctiventris  var.  oceanus  Emery. 

Anochetus  punctiventris  subsp.  oceanus  Emery,  Term.  Fuzet.  20 
(1897)  597.     Type  locality,  New  Caledonia. 

Luzon,  Laguna  Province,  Los  Baiios  (Williams). 
Genus  ODONTOMACHUS  Latreille 

Odontomachus  infandus  F.  Smith. 

Odontomachus  infandus  Smith,  Cat.  Hym.  Brit.  Mus.  6  (1858)  81. 
Type  locality,  Luzon,  Philippines. 

Negros,  Occidental  Negros  Province  (Banks),  Bureau  of 
Science  No.  6908. 

Odontomachus  papuanus  subsp.  philippinus  Emery. 

Odontomachus  papuanus  subsp.  philippinus  Emery,  Rev.  Suiss.  Zool. 
1    (1893)    203.     Type  locality,  Philippines. 

Luzon,  Manila  (E.  Simon).  Romblon  (H.  M.  Smith).  Ne- 
gros, Oriental  Negros  Province,  Dumaguete,  Horns  of  Negros, 
450  meters  altitude  (Chapman). 

Odontomachus  banksi  Forel. 

Odontomachus  banksi  Forel,  Philip.  Journ.  Sci.  §  D  5  (1910)  121. 
Type  locality,  Luzon,  Province  of  Laguna,  Mount  Banajao,  P.  I. 
Charles  S.  Banks  collector. 

LUZON,  Mount  Banahao  (Baker  and  Williams).  Bureau  of 
Science  No.  7181,  collected  by  C.  S.  Banks. 

Odontomachus  saevissimus  F.  Smith. 

Odontomachus  saevissimus  Smith,  Cat.  Hym.  Brit.  Mus.  6  (1858)  80. 
Type  locality,  Malluca. 

Luzon,  Cagayan  Province,  Port  San  Vicente  Hills  (H.  M. 
Smith).    Romblon  (H.  M.  Smith  and  L.  Morato). 

Odontomachus  haematoda  Linnseus. 

Formica  haematodes  Linnaeus,  Syst.  Nat.  ed.  10,  1  (1758)  528. 
Type  locality,  South  America. 

Luzon,  Manila  (E.  Simon) :  Laguna  Province,  Los  Baiios  (Ba- 
ker and  Williams) .  Masbate,  Port  Cataingan  (H.  M.  Smith) . 
Romblon  (H.  M.  Smith  and  L.  Morato) .  Negros,  Oriental  Ne- 
gros Province,  Dumaguete,  sea  level  to  an  altitude  of  900  meters 
(Chapman) . 


ILLUSTRATIONS 

Plate  1 

Fig.    1.  Aenictus  luzoni  sp.  nov.,  lateral  view. 

2.  Aenictus  luzoni  sp.  nov.,  dorsal  view. 

3.  Aenictus   camposi  sp.  nov.,  lateral  view. 

4.  Aenictus  camposi  sp.  nov.,  dorsal  view. 

5.  Cerapachys  rufithorax  sp.  nov.,  lateral  view. 

6.  Cerapachys  rufithorax  sp.  nov.,  dorsal  view. 

7.  Cerapachys  rufithorax  sp.  nov.,  head,  front  view. 

8.  Cerapachys  negrosensis  sp.  nov.,  lateral  view. 

9.  Cerapachys  nitida  sp.  nov.,  lateral  view. 

10.  Cerapachys  nitida  sp.  nov.,  head,  front  view. 

11.  Cerapachys  muiri  sp.  nov.,  lateral  view. 

12.  Cerapachys  muiri  sp.  nov.,  head,  front  view. 

13.  Lioponera  luzuriagm  sp.  nov.,  lateral  view. 

14.  Lioponera  luzuriagse  sp.  nov.,  dorsal  view. 

15.  Lioponera   bicolor  sp.   nov.,  lateral  view. 

16.  Lioponera  bicolor  sp.  nov.,  dorsal  view. 

17.  Lioponera  bakeri  sp.  nov.,  lateral  view. 

18.  Stigmatomma  (Fulakora)  luzonicum  sp.  nov.,  lateral  view. 

19.  Stigmatomma   (Fulakora)   williamsi  sp.  nov.,  lateral  view. 

Plate  2 

Fig.    1.  Platythyrea  maquilingi  sp.   nov.,  lateral  view. 

2.  Platythyrea  maquilingi  sp.  nov.,  head,  front  view. 

3.  Chalcoponera  victoria  Ern.  Andre  var.  andrei  var.  nov.,  lateral  view. 

4.  Chalcoponera  victoria  Ern.  Andre  var.  andrei  var.  nov.,  head,  front 

view. 

5.  Odontoponera  transversa  Smith,  prothorax,  dorsal  view. 

6.  Odontoponera  transversa  Smith  var.  biconcentrica  var.  nov.,  pro- 

thorax,  dorsal  view. 

7.  Diacamma  palawanicum  Emery  var.  concentricum  var.  nov.,  petiole, 

lateral  view. 

8.  Diacamma  palawanicum  Emery  var.  concentricum  var.  nov.,  petiole, 

front  view. 

9.  Diacamma  panayensis  sp.  nov.,  petiole,  lateral  view. 

10.  Diacamma  panayensis  sp.  nov.,  petiole,  front  view. 

11.  Diacamma  baguiensis  sp.  nov.,  petiole,  lateral  view. 

12.  Diacamma  baguiensis  sp.  nov.,  petiole,  front  view. 

13.  Bothroponera  williamsi  sp.   nov.,   lateral  view. 

14.  Bothroponera  williamsi  sp.  nov.,  head,  front  view. 
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NOTES  ON  JAPANESE  LEPIDOPTERA  AND  THEIR 
LARV^] :  PART  VIII 

By  A.   E.   WlLEMAN 
Fellow  of  the  Entomological  Society  of  London 

TWO    COLORED    PLATES 

HETEROCERA 
DREPANIDiE 

Genus  ORETA  Walker 
Oreta  Walker,  Cat.  Lep.  Het.  5    (1855)   1166. 

Oreta  pulchripes  Butler. 

Plate  1,  fig.  1,  larva;  fig.  2,  head  and  thoracic  segments;  fig.  3,  food 
plant.     Larva  of  forma  calceolaria  Butler. 

Japanese  names:  Oreta  pulchripes,  ashibeni-kagiba ;  0.  calceolaria, 
kiobi-kag iba,  kimadara-kagiba. 

Oreta  pulchripes  Butler,  Ann.  &  Mag.  Nat.  Hist.  IV  20  (1877)  477; 
111.  Typ.  Lep.  Het.  2  (1878)  15,  pi.  25,  fig.  7;  Pryer,  Trans.  Asiat. 
Soc.  Japan  12  (1884)  57;  Leech,  Proc.  Zool.  Soc.  London  (1888) 
650,  No.  332;  Trans.  Ent.  Soc.  London  (1898)  371,  No.  332; 
Staudinger,  Rom.  Mem.  Lep.  6  (1892)  333;  Staudinger  and  Rebel, 
Cat.  Lep.  Pal.  1  (1901)  128,  No.  1046;  Nagano,  Nihon  Rinshiroi 
Hanron  (Jap.)  (1905)  166;  (purchripes  I) ;  Bull.  Nawa  Ent.  Lab. 
2  (1917)  41,  pi.  3,  figs.  10,  11  c?  [Nawa  Konchu  Kenkyiijo  Hokoku 
(Jap.)]  131;  Matsumura,  Cat.  Insect.  Jap.  1  (1905)  49,  No.  397; 
Thousand  Insects  of  Japan  [Zoku  Nihon  Senchu  Zukai  (Jap.)] 
(1909)  suppl.  1,  132,  No.  232,  pi.  13,  fig.  6,  ?;  Strand,  Seitz's 
Macrolep.  Faun.  Pal.  2    (1911)   205,  pi.  22,  fig.    i,  sex? 

Oreta  calceolaria  Butler,  Ann.  &  Mag.  Nat.  Hist.  IV  20  (1877)  478; 
111.  Typ.  Lep.  Het.  2  (1878)  15,  pi.  25,  fig.  4;  Pryer,  Trans.  Asiat. 
Soc.  Japan  12  (1884)  58;  Leech,  Proc.  Zool.  Soc.  London  (1888) 
650,  No.  333;  Graeser,  Berl.  Ent.  Zeit.  (1888)  136;  Staudinger  and 
Rebel,  Cat.  Lep.  Pal.  1  (1901)  128,  No.  1046a;  Matsumura,  Cat. 
Insect.  Jap.  1  (1905)  49,  No.  398;  Thousand  Insects  of  Japan 
[Zoku  Nihon  Senchu  Zukai  (Jap.)]  (1909)  suppl.  1,  131,  No.  230, 
pi.  13,  fig.  4,  ?;  Strand,  Seitz's  Macrolep.  Faun.  Pal.  2  (1911)  205, 
pi.  22,  fig.  i,  sex? 

Oreta  loochooana  Swinhoe,  Trans.  Ent.  Soc.  London   (1902)   591. 

The  larva  figured  (Plate  1,  fig.  1)  was  taken  in  June,  1902 
(figured,  June  17),  at  Hakodate,  Oshima  Province,  Hokkaido 
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(Yezo),  on  yabu-murasaki,  also  named  home-gome  (Callicarpa 
mollis  Siebold  and  Zuccarini).  It  pupated  on  June  21,  1902,  and 
a  female  imago  of  the  form  calceolaria  emerged  on  July  8,  1902. 
Graeser  found  the  larva  of  pulchripes  at  Vladivostok  in  June  on 
Viburnum  and  bred  eighty-four  specimens  of  both  Oreta  pulchri- 
pes and  O.  calceolaria  from  the  same  larvae.  I  describe  the 
larva  from  my  artist's  original  figure  as  follows: 

Larva. — Length  from  head  to  end  of  anal  tail,  about  35  mil- 
limeters. Head  bifurcated,  grayish  brown;  dorsally  yellowish 
gray;  laterally  dark  brown;  a  violet-gray  patch  extending  me- 
diolaterally  to  the  prolegs  from  segment  7  to  segment  10;  a 
white  subdorsal  stripe  from  segment  2  (next  head)  to  segment 
6  from  whence  the  stripe  is  faintly  continued  to  the  anal  segment ; 
a  broad  white  spiracular  stripe  from  segment  2  to  segment  4; 
two  white  stripes,  on  segments  5  and  6,  conjoined  at  the  base 
by  a  semicircle  and  directed  obliquely  upward  and  forward; 
a  whitish  stripe  from  segment  11  to  anus  inclosing  two,  small, 
brown  diamond-shaped  spots;  anal  segment  prolonged  into  a 
tail,  about  7  millimeters  in  length;  (single  ?  or  paired  ?)  acu- 
minate dorsal  process  on  segment  4 ;  legs  and  prolegs  brownish. 

Imago. — Staudinger x  remarks : 

According  to  Graeser  there  is  no  doubt  that  pulchripes  [Butler]  is 
merely  the  far  rarer  reddish  brown  form  (aberration)  of  the  reddish  brown 
and  yellow  coloured  calceolaria  Butler,  which  would  have  been  extremely 
probable,  even  without  the  proof  afforded  by  breeding  and  by  the  dis- 
covery by  Graeser  of  both  forms  in  copula. 

Strand,  quoting  Graeser,  remarks  as  follows: 

Larvae  in  June  on  Viburnum.  They  are  marbled  with  grey,  brown  and 
reddish  and  are  said  to  have  the  shape  of  the  larva  of  Drepana  (species?), 
but  are  "much  larger;"  they  are  found  singly  on  the  upper  side  of  leaves 
and  are  said  in  order  to  pupate  to  roll  a  part  of  the  leaf  together  so  as 
to  form  a  tube  closed  at  both  ends  by  a  white  web.     (Strand.) 

The  remarks  about  the  larva  rolling  up  a  part  of  the  leaf 
to  form  its  cocoon  are  quite  correct,  and  Oreta  calida  Butler 
has  the  same  habit. 

Pryer2  states  that  the  larva  of  Oreta  calceolaria  feeds  on 
the  wild  grape. 

Leech 3  observes  of  O.  pulchripes  that — 

There  is  much  variation  in  tone  of  colour  and  definition  of  markings 
in  this  species.     Some  examples   are  dark  reddish  brown  with  a  lilacine 


'Rom.  Mem.  Lep.   6    (1892)    333. 

2  Trans.  Asiat.  Soc.  Jap.  12  (1884)  58,  No.  248. 

*Proc.   Zool.    Soc.   London    (1888)    650. 
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suffusion,  others  are  pale  yellowish  brown,  tinged  with  rosy  lilacine, 
especially  along  the  costa  of  primaries.  Then  as  regards  the  linear 
markings,  these  in  the  darker-coloured  examples  are  not  very  distinct; 
but  in  pale  specimens  they  are  conspicuous.  Often  the  area  enclosed  by 
the  transverse  lines  is  darker  than  rest  of  wing,  thus  giving  a  band-like 
character.  The  costal  black  spots  as  well  as  that  at  external  angle  are 
not  always  clearly  defined  and  are  often  quite  absent,  whilst  two  examples 
have  a  colon-like  spot  at  external  angle.  When  the  outer  grey  line  of 
primaries  is  well  denned,  it  can  be  traced  from  the  outer  costal  spot, 
from  whence  it  runs  for  a  short  distance  towards  external  margin,  then 
turning  sharply  inwards  continues  its  course  to  near  the  middle  of  the 
wing,  when  it  curves  gently  and  terminates  on  the  inner  margin;  the 
costal  extremity  of  yellow  border  of  this  line  is  sometimes  placed  in  a 
pale  apical  patch. 

Of  0.  calceolaria  the  same  author  remarks: 

In  this  species  the  reddish-brown  colour  of  wing-markings  is  a  va- 
riable quantity.  Sometimes  the  entire  areas  representing  the  basal  two 
thirds  of  primaries  and  basal  third  of  secondaries  are  reddish  brown.  The 
sulphur  colour  on  the  outer  portion  of  all  the  wings  is  often  sprinkled 
with  dark  grey  dots,  and  sometimes  a  larger  spot  or  two  occurs  at  external 
edge  of  primaries.  All  the  characters,  both  structural  and  ornamental, 
of  this  species  are  identical  with  those  found  in  O.  pulchripes,  and  the 
only  difference  I  can  see  between  the  two  insects  is  one  of  colour. 

Calceolaria  is  a  yellow  form  of  O.  pulchripes,  and  is  much  commoner 
than  the  type.4 

Graeser  regards  the  commoner  yellow  form  calceolaria  as  the 
ancestral  type,  Stammart. 

Local  distribution. — Honshu,  Musashi  Province,  Tokyo  and 
Yokohama,  May,  June,  and  July  (Wileman)  :  Yamato  Province, 
Ominesan  and  Yoshino,  June,  July,  and  September  (Wileman)  : 
Shimotsuke  Province,  Nikko,  August  (Wileman)  :  Shinano  Prov- 
ince, Oiwake  (Pryer)  :  Hida  Province,  Norimasa,  July  and 
August  (Nagano).  Shikoku,  Iyo  Province,  Senzoku,  June 
(Wileman).  Hokkaido,  Oshima  Province,  Hakodate,  July 
(Wileman) ,  August  (Leech).  The  types  of  Or  eta  pulchripes 
and  0.  calceolaria  are  both  from  Yokohama  (Jonas).  Mat- 
sumura,  who  separates  0.  pulchripes  and  O.  calceolaria,  records 
them  from  Honshu  only. 

Time  of  appearance. — Larva,  June;  imago,  May  to  September. 
Probably  there  are  two  broods  annually. 

General  distribution. — Eastern  Siberia  (Amurland,  Ussuri)  ; 
West  China;  Japan;  Loochoo  Islands  (Ryukyu)  (Strand) .  Man- 
churia (Matsumura). 

4  Leech,  Trans.   Ent.   Soc.   London    (1898)    372. 
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Oreta  calida  Butler. 

Plate  1,  fig.  4,  larva;  fig.  5,  head;  fig.  6,  food  plant. 

Japanese  names,  futatsume-kagiba,  kurosuji-kagiba,  gamazumi  no 
imomushi-cho. 

Oreta  calida  Butler,  Ann.  &  Mag.  Nat.  Hist.  IV  20  (1877)  477;  111. 
Typ.  Lep.  Het.  2  (1878)  14,  pi.  25,  fig.  6;  Leech,  Proc.  Zool. 
Soc.  London  (1888)  649,  No.  331;  Trans.  Ent.  Soc.  London  (1898) 
372,  No.  335;  Matsumura,  Cat.  Insect.  Jap.  1  (1905)  48,  No. 
396;  Thousand  Insects  of  Japan  [Zoku  Nihon  Senchu  Zukai  (Jap.)] 
suppl.  1,  131,  No.  229,  pi.  13,  fig.  3  c?;  Nagano,  Nawa's  Insect 
World  [Konchu  Sekai  (Jap.)]  13  (1909)  222,  pi.  11,  figs.  1-10, 
ova,  larva,  pupa,  imago;  Nihon  Rinshirui  Hanron  (Jap.)  (1905) 
166,  pi.  3,  fig.  2;  Bull.  Nawa  Ent.  Lab.  2  (1917)  43,  pi.  3,  fig.  13  8, 
pi.  10,  figs.  7-13  [Nawa  Konchu  Kenkyujo  Hokoku  (Jap.)]  135; 
Sasaki,  Nihon  Jumoku  Gaichuhen  (Jap.)  ed.  3  (1910)  pt.  3,  61, 
pi.  192,  larva,  imago;  Strand,  SehVs  Macrolep.  Faun.  Pal.  2 
(1911)  205,  pi.  22,  fig.  i,  sex? 

The  larva  figured  (Plate  1,  fig.  4)  was  taken  in  July,  1902 
(figured,  July  3),  at  Hakodate,  Oshima  Province,  Hokkaido 
( Yezo) ,  on  awaha  (=  ?  awaki,  Lindera  glauca  Blume) .  Awaha 
is  the  Japanese  name  given  by  my  Japanese  collector  for  the 
food  plant,  but  I  am  unable  to  find  such  a  name  in  J.  Matsu- 
mura's  Shokubutsu  Mei-i.  A  male  imago  emerged  from  this 
larva  on  July  24,  1902,  and  two  females  from  similar  larvae 
on  July  11  and  26,  1902.  I  also  bred  two  imagoes  from  larvae 
taken  in  Tokyo,  Honshu,  which  were  found  on  keyaki  (Zelkowa 
acuminata  Planchon  var.  keaki  Siebold).  These  two  larvae 
pupated  on  May  16  and  25;  and  the  imagoes  probably  emerged 
in  June,  but  no  record  was  kept. 

The  larva,  as  will  be  observed  from  the  figure  (Plate  1,  fig. 
4),  differs  considerably  in  color  from  that  of  Oreta  calceolaria 
Butler  (Plate  1,  fig.  1).  I  describe  the  larva  from  my  artist's 
original  figure  as  follows: 

Larva. — Length  from  head  to  anal  tail,  about  35  millimeters. 
Head  bifurcated,  dark  brown,  marked  with  a  pale  ochraceous 
inverted  V-shaped  mark  and  pale  ochraceous  at  the  sides*  The 
color  dorsally  is  a  very  dark  brown,  which  is  interrupted  dor- 
sally  at  segment  4  by  a  green  patch  extending  laterad;  medio- 
laterally  green,  interrupted  at  segments  4  and  5  by  a  broad 
dark  brown  patch  proceeding  from  the  dorsum  laterad,  and 
directed  obliquely  upward  and  forward;  from  this  dark  brown 
patch  the  mediolateral  green  color  takes  a  half -moon  shape  from 
segment  5  to  segment  10  and  then  proceeds  attenuated,  being 
almost  interrupted  by  the  dorsal  dark  brown  color,  to  the  anal 
segment;  a  grayish  brown  subspiracular  stripe  faint  on  the  an- 
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terior  segments,  broad  on  segments  6  to  10,  and  attenuated 
from  segment  11  to  anus;  a  long  anal  tail,  about  7  millimeters 
in  length,  slightly  hairy;  legs  and  prolegs  grayish  (single? 
or  paired?) ;  short  tubercles  on  segments  2,  3,  and  4  and  an 
acuminate,  thorn-shaped  (single?  or  paired?)  process,  with  the 
point  projecting  anad,  on  segment  5. 

Pupa. — Pupa  inclosed  in  a  cocoon  spun  in  a  rolled-up  leaf 
in  the  same  manner  as  Oreta  pulchripes  Butler. 

Imago. — My  females  of  this  species  differ  a  good  deal  in  color 
from  the  male,  being  a  dark  umber  brown,  mottled  with  black 
instead  of  a  "laky  brown  mottled  with  black"  as  described  by 
Butler.  Leech5  remarks  that  "the  brown  coloration  varies  in 
tint  from  greyish  to  laky  brown ;  both  sexes  have  a  discal  series 
of  black  dots  on  primaries." 

Nagano6  comments  on  Oreta  calida  Butler,  as  follows: 

Egg. — Elliptical,  densely  covered  with  microscopic  granules,  yellow  at 
first,  becomes  brown  afterwards.     Length,  0.6  mm. 

Larva. — Body  colour  variable.  Generally  head  dark  brown,  tinged  with 
ochreous,  scattered  over  with  yellowish  gray  granules,  horn-like  process 
on  epecranium.  Body  green;  dorsal  area  of  pro-  and  meso thorax  dark 
brown;  prothorax'with  a  pair  of  ochreous  processes  on  the  dorsum;  met- 
athorax  with  a  dark  brown  fleshy  horn,  scattering  minute  granules; 
dorsal  area  of  lst-7th  abdominal  segments  dark  brown;  incomplete  dark- 
brown  subdorsal  line  from  3rd  thoracic  to  6th  abdominal;  lateral  side  of 
1st  abdominal  with  oblique  dark-brown  dash;  lateral  side  of  2nd-6th 
abdominals  with  blackish  brown  A- shaped  line;  tail-like  process  dark 
brown  with  two  pale  yellow  rings,  densely  covered  with  minute  gran- 
ules; basal  line  much  wrinkled,  whitish  or  yellowish  anteriorly  and  pos- 
teriorly, pale  pinkish  in  2nd-6th  abdominal  segments,  scattering  white 
granules;  ventral  surface  grayish  white.  Length  about  42  mm,  from  the 
head  to  the  tail's  tip. 

Pupa. — Elliptical,  brown;  abdominal  area  tinged  with  ochreous  more 
or  less;  a  pair  of  short  spines  on  the  head.  Head  and  thorax  covered 
with  yellow  or  white  powder.     Length  about  28  mm. 

Remarks. — Generation  may  be  twice  or  thrice  per  annum.  Larva  feeds 
on  Viburnum  dilatatum,  V.  sieboldi,  V.  odoratissimum  in  April  and  when 
mature  it  spins  a  cocoon,  rolling  up  a  leaf  of  the  food-plant,  to  pupate 
therein  after  2  or  3  days.  Pupal  stage  lasts  about  two  weeks  and  moth 
appears  from  the  middle  of  May  to  the  beginning  of  June.  The  second 
sex  appear  from  the  end  of  July  to  the  middle  of  August.  Sometimes 
moths  appear  from  the  end  of  September  to  the  beginning  of  October, 
these  may  be  a  third  generation.  How  it  passes  the  winter  is  unknown  as 
yet,  but  once  the  moth  was  taken  in  December;  perhaps  it  hibernates. 

Local  distribution.  Hokkaido;  Honshu  (Tokyo,  Yokohama,  Oiwake, 
Gifu,  Minoo). 

BProc.  Zool.  Soc.  London   (1888)  $50. 
6  Bull.  Nawa  Ent.  Lab.  2   (1917)  43. 
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Local  distribution. — Honshu,  Musashi  Province,  Yokohama 
(Jonas  and  Fryer)  ;  Tokyo,  June?  (Wileman)  :  Shinano  Prov- 
ince, Oiwake  (Pryer).  Hokkaido,  Oshima  Province,  Hakodate 
and  Junsai  Numa,  July  and  August  (Wileman).  Matsumura 
records  the  species  from  Hokkaido  and  Honshu.  The  male  and 
female  types  are  from  Yokohama  (Jonas)  and  Hakodate 
(Whitely). 

Time  of  appearance. — Larva,  May  and  July;  imago,  June?, 
July,  August. 

General  distribution. — Japan   (Strand) . 

Genus  KONJIKIA  Nagano 7 

Drepana  Schrank,  Fauna  Boica  ii    (1802)   2,  155. 
Konjikia  Nagano,  Bull.  Nawa  Ent.  Lab.  2  (1917)  39;  [Nawa  Konchu 
Kenkyujo  Hokoku    (Jap.)   124]. 

Konjikia  crocea  Leech. 

Japanese  names,  ukon-kagiba,  kiiro-kagiba. 

Drepana  crocea  Leech,  Proc.  Zool.  Soc.  London  (1888)  649,  No.  329, 
pi.  32,  fig.  7;  Trans.  Ent.  Soc.  London  (1898)  365,  No.  310;  Kirby, 
Cat.  Lep.  Het.  (1892)  734;  Matsumura,  Cat.  Insect.  Jap.  1  (1905) 
49,  No.  401;  Nihon  Rinshirui  Hanron  (Jap.)  '(1905)  167,  pi.  3, 
fig.  11;  Strand,  Seitz's  Macrolep.  Faun.  Pal.  2  (1911)  201,  pi.  23, 
fig.  b,  sex? 

Konjikia  crocea  Nagano,  Bull.  Nawa  Ent.  Lab.  2  (1917)  39,  pi.  3, 
c?,  fig.  19;  pi.  9,  figs.  10-14;  Nawa  Konchu  Kenkyujo  Hokoku  (Jap.) 
124,  fig.  7   (pupa,  after  Yano). 

Owing  to  pressure  of  work  my  artist  was  unfortunately  un- 
able to  figure  the  larva  of  this  species  before  it  pupated.  I 
beat  several  larvae  from  akagashi  (Quercus  acuta  Thunberg),  at 
Kobe,  Settsu  Province,  in  May,  1901,  and  bred  a  female  imago 
of  Drepana  crocea  from  one  of  these  in  June,  1901.  The  larva 
is  a  most  curious  one,  having  short,  vertical,  paired,  dorsal 
processes  on  several  of  the  segments  which  are  capable  of  being 
appressed  close  to  the  body  or  erected  vertically  at  the  will  of  the 
larva.  When  the  larva  falls  into  the  beating  tray,  it  depresses 
these  processes  and,  feigning  death,  simulates  a  dead  leaf. 
After  a  time  it  revives  and  elevates  its  processes.  I  am  unable 
to  give  any  description  of  the  larva  further  than  that  it  was 
brown,  as  I  took  no  notes.     I  kept  the  empty  pupa  case  of  the 

T  This  generic  name  is  derived  from  konjiki,  meaning  in  Japanese  "golden 
color,"  the  type  species  being  golden  yellow.     Type,  Drepana  crocea  Leech. 
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female  imago  bred  in  June,  and  the  following  is  a  description 
of  it: 

Pupa. — Length,  20  millimeters.  Color  shining  whitish  brown ; 
abdominal  rings,  thorax,  and  wing  cases  much  darker;  anal 
cremaster  long  and  pointed,  about  2.5  millimeters  long.  Two 
light-colored  processes  about  2  millimeters  long  protrude  from 
the  head  and  each  of  these  is  tipped  with  a  trifid  knob,  which 
somewhat  resembles  a  crab's  claw.  So  far  as  I  am  aware  the 
larva  is  unlike  that  of  any  other  Drepana  larva  in  Japan. 

Nagano  comments  on  Konjikia  crocea  as  follows: 

Pupa, — One  pair  of  curious  horns,  dilating  at  the  top,  on  head  (Pig. 
7  in  Japanese  text). 

Life  history  unkown,  but  it  is  clear  that  there  are  two  generations 
every  year,  as  the  moths  appear  in  May-June  and  again  in  October- 
November  at  Gifu.  It  is  supposed  that  the  larva  feeds  on  Quercus  serrata 
[Thunberg].  According  to  Yano's  figure  the  pupa  is  spindle  shaped,  with 
dull  front;  pale  brown  tinged  with  dark  green;  two  curious  horn-like  proc- 
esses, having  a  short  branch  and  dilating  top,  on  the  head;  a  series  of 
pinkish  white  rings  on  dorsum  of  abdomen. 

Local  distribution.     Honshu   (Nikko,  Konosu,  Tokyo,  Gifu). 

Local  distribution. — A  series  of  seven  males  and  four  females 
in  the  Wileman  collection  from  the  following  localities:  Hon- 
shu, Musashi  Province,  Tokyo,  June,  October:  Yamato,  Prov- 
ince, Yoshino,  July,  September,  October:  Settsu  Province,  Kobe, 
June,  bred. 

Time  of  appearance. — Larva,  May;  imago,  June,  July,  Septem- 
ber, October. 

General  distribution. — Japan;  western  China.     (Leech.) 

ZYGiENIDJE 

ZYG^-ENIN^S 

Genus  ZYG2ENA  Fabricius 

Zygmna  Fabricius,  Syst.  Ent.  (1775)   550. 

Zygaena  niphona  Butler. 

Plate  1,  fig.  7,  larva,  dorsal  aspect;  fig.  8,  larva,  lateral  aspect;  fig.  9, 
food  plant. 
Japanese  names,  benimon-madara,  hv-kanokoga. 

Zygxna  niphona  Butler,  Ann.  &  Mag.  Nat.  Hist.  IV  20  (1877)  393; 
111.  Typ.  Lep.  Het.  2  (1878)  4,  pi.  21,  fig.  9;  Leech,  Proc.  Zool. 
Soc.  London  (1888)  597,  No.  73;  Trans.  Ent.  Soc.  London   (1898) 
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325,  No.  184;  Kirby,  Cat.  Lep.  Het.  1  (1892)  73;  Staudinger,  Rom. 
Mem.  Lep.  6  (1892)  251;  Staudinger  and  Rebel,  Cat.  Lep.  Pal. 
1  (1901)  383,  No.  4347;  Matsumura,  Cat.  Insect.  Jap.  1  (1905) 
181,  No.  1513;  Thousand  Insects  of  Japan  [Zoku  Nihon  Senchu 
Zukai  (Jap.)]  (1911)  suppl.  3,  71,  No.  618,  pi.  35,  fig.  23,  ?;  Seitz, 
Macrolep.  Faun.  Pal.  2  (1909)  25,  pi.  6,  fig.  e,  S  ?. 
Zygsena  christophi  Staudinger,  Rom.  Mem.  Lep.  3  (1887)  173,  pi. 
8,  fig.  9. 

The  larva  figured  (Plate  1,  figs.  7  and  8)  was  taken  in  June, 
1902  (figured,  June  28),  at  Hakodate,  Oshima  Province,  Hok- 
kaido, on  kitsune-mame,  also  known  as  tankiri-mame  and  kin- 
chaku-mame  (Rhynchosia  volubilis  Loureiro).  It  pupated  on 
July  25,  1902,  and  a  female  imago  emerged  on  August  20,  1920. 
Four  other  imagoes  were  bred  from  similar  larvse  on  August  11 
and  16,  1902.  I  describe  the  larva  from  my  artist's  original 
figure  as  follows: 

Larva. — Length,  about  21  millimeters.  Head  black,  tipped 
with  white  at  the  mandibles.  Color  green.  A  mediodorsal, 
rather  broad  white  stripe ;  a  mediolateral,  narrower  white  stripe 
on  each  side,  bordered  above  by  a  row  of  eleven  minute  black 
dots  situated  just  above  the  stripe  on  the  segmental  sutures  of 
each  segment,  commencing  at  segment  3  and  ending  at  segment 
12 ;  eleven  small  yellow  spots  are  also  placed  beneath  each  black 
dot  and  are  situated  on  the  stripe;  there  is  an  additional  one 
on  segment  2;  spiracles  similar  in  shape,  color,  and  size  to  the 
upper  row  of  small  black  dots;  legs,  prolegs,  and  claspers 
whitish,  tipped  with  black  at  the  base. 

The  larva  of  Z.  ephialtes  Linnaeus  (=  falcatse  Boisduval),  a 
description  of  which  is  given  by  Seitz,8  seems  somewhat  to  re- 
semble that  of  Z.  niphona  Butler.  Zygsena  peucedani  Esp.  (  = 
hippocrepidis  Herrich-Schaff er ;  aeacus  Hubner) ,  with  six  spots, 
is  given  by  Seitz  as  a  "red  form  of  ephialtes  Linn.,  similar 
in  appearance  to  red-belted  filipendulae  resp.  trifolii  ab.  orobi." 

Staudinger9  remarks  that — 

*  *  *  there  cannot  be  the  slightest  doubt  that  Z.  peucedani  which 
Bremer10  brought  from  Amurland  (taken  by  Radde  in  the  Bureja  Moun- 
tains, by  Maack  at  Sangatscha,  by  Wulffius  at  Possiet  Bay  and  Port 
Bruce),  belongs  to  this  [Zygsena  niphona  Butler]. 

8  Macrolep.  Faun.  Pal.  2  (1909)  24. 

9  Rom.  Mem.  Lep.  6   (1892)  251. 
10  Lep.  Ost.  Sib.   (1864)    36. 
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Zygsena  christophi  Stgr.,  which,  according  to  Staudinger,  is 
identical  with  Z.  niphona  from  Japan,  is  found  in  eastern  Sibe- 
ria (Amurland  and  Ussuri). 

Seitz  1X  comments  on  Z.  niphona  Butler  as  follows : 

The  only  Burnet  from  East  Asia.  *  *  *  Though  the  species  varies 
considerably,  some  specimens  being  6-spotted  and  resembling  therefore 
Z.  peucedani,  there  are  no  local  races. 

The  description  of  the  larva  of  Z.  ephialtes  Linn,  is  as  fol- 
lows: 

Larva  yellow  or  green,  reddish  yellow  at  the  sides,  with  pale  belts;  a 
dorsal  stripe  and  subdorsal  rows  of  spots  black;  above  the  legs  rows  of 
black  dots;  on  the  whole  similar  to  the  larva  of  filipendulae;  in  May  adult 
on  Vetch,  Trefoil,  Thyme,  Eryngium,  Plantago,  etc.;  the  black  pupa  in 
a  white-yellow  silky  cocoon. 

Pupa. — The   pupa   of   Z.   niphona   is   inclosed    in   a   yellow, 
leathery,  glazed,  fusiform  cocoon. 
Imago. — Leech 12  remarks : 

There  may  be  either  five  or  six  spots  on  the  upper  surface  of  the 
primaries;  but  the  sixth  spot  is  always  indicated  on  the  under  surface, 
sometimes  only  faintly.  Butler's  figure  represents  a  specimen  with  the 
spots  confluent,  and  I  have  two  similar  specimens  in  my  series;  but  such 
variation  does  not  appear  to  be  of  frequent  occurrence. 

Butler's  type  of  Zygsena  nipho7ia  is  said  to  have  come  from 
Yokohama,  Honshu.  I  doubt  the  correctness  of  this  locality, 
as  I  have  never  known  Z.  niphona  to  be  taken  near  Yokohama 
on  the  plains  and  think  it  very  probable  that  the  type  was  taken 
by  Jonas  somewhere  in  the  mountains  of  Shinano  in  the  region 
of  Mount  Asama. 

Local  distribution. — Honshu,  Shinano  Province,  Karuizawa, 
August  (Wileman)  ;  Oiwake  (Pryer)  :  Yamato  Province,  Doro- 
kawa  (Wileman).  Hokkaido,  Oshima  Province,  Hakodate, 
August  (Wileman,  Leech).  Matsumura  records  the  species 
from  Honshu  only.  It  seems  to  frequent  the  mountains  in 
Honshu  at  elevations  of  from  610  to  914  meters  (2,000  to  3,000 
feet) ,  while  in  Hokkaido,  in  a  more-northern  latitude,  it  is  found 
on  the  plains. 

Time  of  appearance. — Larva,  June;  pupa,  July;  imago. 
August. 

General  distribution. — Eastern  Siberia  (Amurland,  Ussuri)  ; 
Japan.     (Leech.) 

"Macrolep.  Faun.  Pal.  2    (1909)    25. 

12  Trans.  Ent.  Soc.  London    (1898)    325,  No.  184. 
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LIMACODID^E 

Genus  CNIDOCAMPA  Dyar 

Cnidocampa  Dyar,  Proc.  U.  S.  Nat.  Mus.  28   (1905)  952. 

Cnidocampa  flavescens  Walker. 

Plate  1,  fig.  10,  larva;  fig.  11,  cocoon;  fig.  12,  food  plant. 

Japanese  names,  iraga,  iramushiga. 

Monema  flavescens  Walker,  Cat.  Lep.  Het.  5  (1855)  1112;  Butler, 
111.  Typ.  Lep.  Het.  2  (1878)  14,  pi.  25,  fig.  5;  Pryer,  Trans.  Asiat. 
Soc.  Japan  12  (1884)  41;  Fixsen,  Rom.  Mem.  Lep.  3  (1887)  342; 
Leech,  Proc.  Zool.  Soc.  London  (1888)  610,  No.  148;  Trans.  Ent. 
Soc.  London  (1899)  103,  No.  366;  (Miresa)  Graeser,  Berlin  Ent. 
Zeit.  32  (1888)  121;  Staudinger,  Rom.  Mem.  Lep.  6  (1892)  300; 
Staudinger  and  Rebel,  Cat.  Lep.  Pal.  1  (1901)  392,  No.  4433; 
(Monema)  de  Joannis,  Bull.  Ent.  Soc.  France  (1896)  147;  Gribodo, 
Bull.  Ent.  Soc.  France  (1896)  179;  DU  Buysson,  Ann.  Ent.  Soc. 
France  67  (1898)  80;  Bull.  Ent.  Soc.  France  (1901)  29;  Matsu- 
mura,  Nihon  Gaichuhen  (Jap.)  (1899)  77,  pi.  33,  ova,  cocoon,  imago 
?;  Thousand  Insects  of  Japan  [Nihon  Senchu  Zukai  (Jap.)]  (1911) 
suppl.  3,  45,  No.  573,  pi.  33,  fig.  19,  imago  ?;  Cat.  Insect.  Jap.  1 
(1905)  184,  No.  1533;  Kraepelin,  Mitth.  a.  d.  Naturhist.  Mus, 
Hamburg  18  (1901)  196;  (Monema)  Nagano,  Insect  World  [Konchu 
Sekai  (Jap.)]  6  (1902)  53,  cocoon,  imago  ?;  Sasaki,  Nihon  Jumoku 
Gaichuhen  (Jap.)  ed.  3  (1910),  pt.  3,  68,  pi.  195,  larva,  pupa, 
cocoon,  imago;  Insects  Injurious  to  Fruit  Trees  [Kaju  Gaichuhen 
(Jap.)]  ed.  5  (1911)  203,  pi.  65,  larva,  cocoon,  imago;  (Miresa) 
Seitz,    Macrolep.    Faun.    Pal.    2    (1912)    344,   449,   pi.    50   fig.    C. 

Monema  flavescens  forma  nigricans  de  Joannis,  Bull.  Ent.  Soc.  France 
(1901)  251. 

Cnidocampa  flavescens  Dyar,  Proc.  U.  S.  Nat.  Mus.  28  (1905)  952, 
fig.  19,  larva,  fig.  20,  cocoons;  Fernald,  Bull.  Hatch  Exp.  Station, 
Mass.  Agr.  Coll.  114  (1907);  Fernald  and  Summers,  Ent.  News 
18  (1907)  321;  Dickerson,  Ent.  News  18  (1907)  373;  Joutel, 
Journ.  N.  Y.  Ent.  Soc.  15  (1907)  175;  Dyar,  Proc.  Ent.  Soc. 
Washington  11    (1909)   162,  pi.  14,  figs.  1-4. 

The  larva  figured  (Plate  1,  fig.  10)  was  taken  in  September, 
1900  (figured,  September  27),  at  Yoshino,  Yamato  Province, 
Honshu,  on  dwarf  oak,  Japanese  name  kunugi  (Quercus  serrata 
Thunberg).  It  spun  on  October  5,  1900,  and  an  imago  (sex?) 
emerged  on  June  12,  1901.  Two  male  and  four  female  imagoes 
also  emerged  on  June  12  and  13,  1901,  from  similar  larvse  reared 
by  me.  I  have  taken  the  larvse  on  Spanish  chestnut  (Castanea 
vulgaris  Lamarck  var.  japonica  de  Candolle)  and  on  dwarf  oak, 
Japanese  name  konara  (Quercus  glandulifera  Blume).  It  seems 
to  be  polyphagous.  The  larva  urticates  severely,  and  a  disagree- 
able shock  is  experienced  if  the  hand  happens  to  come  in  contact 
with  it,  when  searching  for  larvse  among  the  leaves  of  a  tree. 
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Dyar  13  mentions  the  "special  structural  characters,  affinities, 
habits,  etc."  of  the  larva  accompanied  by  a  full  description  of 
its  eight  larval  stages.  These  are  illustrated  by  excellent  fig- 
ures of  the  first  and  fifth  stages  of  the  mature  larva,  and  of 
the  caltrop  spines  of  the  mature  larva  greatly  enlarged. 

As  the  larva  has  already  been  described  by  many  entomolo- 
gists I  refrain  from  doing  so  but  give  the  short  description 
contained  in  Seitz's  Macrolepidoptera 14  as  follows,  referring 
those  who  wish  for  more-complete  details  to  Dyar's  life  history 
of  the  species : 

The  larva  is  green  with  broad  violet-brown  dorsal  stripe,  and  armed 
with  setiferous  warts;  it  feeds  on  deciduous  trees,  particularly  Elm,  and 
rests  on  the  underside  of  the  leaves.  Korb  figures  the  larva,  the  setiferous 
tubercles  being  distinct  in  the  figure,  long  on  the  anterior  and  posterior 
segments,  and  much  shorter  on  the  central  ones.  The  dorsal  stripe  is 
irregular,  being  widened  on  the  thoracical  segments  in  the  shape  of  a 
shield.  The  caterpillar  spins  in  the  autumn  a  very  pretty  whitish  cocoon, 
with  markings  like  a  bird's  egg  consisting  of  minutely  divided,  dark  longi- 
tudinal splashes,  the  cocoon  being  thus  rendered  similar  to  that  of  the 
Japanese  Setora  nitens.  In  this  cocoon  the  larva  remains  until  the  next 
June  without  changing  into  a  pupa.  The  species  is  exceedingly  numerous, 
the  larvae  occurring  in  abundance  on  all  kinds  of  deciduous  trees,  but 
full-fed  larvae  are  often  parasitised.  The  cocoons  have  lately  been  brought 
to  Europe  in  quantities,  but  only  a  few  give  results,  many  dying  because 
the  unchanged  larva  appears  to  suffer  much  more  from  transport  than  the 
pupa. 

Sasaki 15  gives  figures  and  descriptions  of  the  larva,  pupa, 
cocoon,  and  imago  and  a  short  life  history  of  the  species.  He 
says: 

The  larva  appears  about  the  commencement  of  September  and  feeds 
upon  kaki  [persimmon,  Diospyros  kaki  Linnaeus] ;  hyakujikko  [or  saru- 
suberi  (Lagerstrozmia  indica  Linnaeus)];  sakura  [cherry,  Prunus  sp.] ; 
nashi  [pear,  Pirns  sp.].  It  is  full  grown  from  the  end  of  September  to 
November.  The  cocoon  is  popularly  known  as  suzume  no  tago  16  [sparrow's 
bucket]   and  also  as  suzume  no  ogoke  [sparrow's  box].17 

"Proc.  U.  S.  Nat.  Mus.  28  (1905)  952,  figs.  19  and  20;  Proc.  Ent.  Soc. 
Wash.  11    (1909)   162,  pi.  14,  figs.  1-4. 

"Macrolep.  Faun.  Pal.  2    (1912)    344. 

"Nihon  Jumoku  Gaichuhen  (Jap.)  ed.  3  (1910)  pt.  3,  68,  pi.  195,  larva, 
pupa,  cocoon,  imago;  Insects  Injurious  to  Fruit  Trees  [Kaju  Gaichuhen 
(Jap.)]    (1911)   203,  pi.  65. 

16  Tago  is  a  bucket  carried  on  the  shoulder  by  means  of  a  pole.  Another 
name,  not  given  by  Nawa,  is  suzume  no  tamago,  or  sparrow's  egg. — A.  E.  W. 

17  Ogoke,  a  round  wooden  box  anciently  used  in  twisting  and  joining 
threads  of  hemp  together  preparatory  to  twisting  into  a  cord. — A.  E.  W. 
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It  hibernates  in  the  larval  stage  inside  its  cocoon  and  changes  to  a  pupa 
in  the  following  spring.  The  imago  emerges  from  the  cocoon  in  the 
following  August. 

Matsumura  18  gives  figures  and  descriptions  of  the  ova,  cocoon, 
and  imago,  and  a  life  history  of  the  species.     He  says  that — 

*  *  *  it  is  single  brooded  and  hibernates  in  the  larval  stage.  Before 
it  hibernates  it  spins  its  egg-shaped  cocoon  and  passes  the  winter  inside  it, 
changing  into  a  pupa  in  the  following  May  or  June.  The  imago  emerges 
in  about  three  weeks  after  the  pupa  is  formed.  The  female  lays  some 
two  hundred  eggs  which  take  about  ten  days  to  hatch.  The  larvae  are  full 
grown  about  the  end  of  September  when  they  spin  their  cocoons,  and  hiber- 
nate as  previously  stated.  The  larva  urticates  severely  and  produces  a 
rash. 

Other  food  plants  given  by  Matsumura  are  kihada  [Latin 
name?;  knwa  [mulberry,  Morns  sp.]  ;  ringo  [apple,  Pirns  sp.]  ; 
nme  [plum,  Prnnns  sp.] ;  kankitsn  [Latin  name?];  snmomo 
[Prunns  commnnis  Hudson] ;  biwa  [loquat,  Eriobotrya  japonica 
Lindley] . 

Pryer  states  as  follows: 

Feeds  on  the  celtis  [enoki  (Celtis  sinensis  Persoon)]  and  elm  [Japanese 
name,  buncu  no  ki  (Fagus  sp.)].  Forms  an  oval,  very  hard  and  smooth 
cocoon,  mottled  with  white  and  brown,  very  much  resembling  a  bird's 
egg;  the  larva  spins  up  in  the  autumn  but  does  not  change  to  a  pupa 
until  spring. 

Nawa  19  gives  figures  of  the  cocoons  and  imago  and  a  popular 
account  of  its  transformations.     He  says  that — 

*  *  *  the  larva,  which  is  generally  known  as  iramushi  [stinging 
grub],  is  also  locally  known  in  various  places  as  okoze,  shibamushi,  han- 
kyoji,  and  is  employed  as  a  specific  for  certain  diseases.  It  has  several 
Sinico-Japanese  names  and  is  referred  to  as  a  drug  in  a  book  named 
Honsosho  [The  Book  of  Plants,  Author?].  Names  similar  to  the  Japanese 
names  for  the  larva  also  exist  in  China. 

In  addition  to  kaki  [persimmon,  Diospyros  kaki  Linnseus] ,  he 
gives  katsume  [Zizyphus  vulgaris  Lamarck  var.  inermis  Bunge] 
as  a  food  plant. 

The  cocoon  is  correctly  known  as  suzume  no  tsubo  [sparrow's  jar] ;  pro- 
vincially,  or  locally,  it  goes  by  the  names  of  suzume  no  makura  [sparrow's 
pillow],  suzume  no  tago  [sparrow's  bucket],  suzume  no  tsubo  [sparrow's 
jar]. 

It  turns  into  a  pupa  inside  its  cocoon  about  June  or  July  and  is  single 
brooded. 

18 Japanese  Injurious  Insects  [Nihon  Gaichuhen  (Jap.)]  (1899)  77,  pi. 
33;  Thousand  Insects  of  Japan  [Zoku  Nihon  Senchu  Zukai  (Jap.)]  (1911) 
suppl.  3,  45. 

19Nawa's  Insect  World   (Konchu  Sekai)    6    (1902)   53. 
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All  the  foregoing  names  seem  to,  have  been  given  to  the  cocoon 
(Plate  1,  fig.  11)  on  account  of  its  resemblance  to  a  sparrow's 
egg,  which  Pryer  and  other  authors  also  notice. 

Dyar  describes  the  cocoon  as  follows: 

Cocoon. — Elliptical,  rounded,  smooth,  hard,  and  dense,  firmly  attached 
upon  one  side  to  the  bark  of  the  tree.  White  and  gray-brown,  marked  in 
a  peculiar  pattern.  Usually  there  are  several  broad  brown  streaks  radiat- 
ing from  each  pole  of  the  cocoon,  but  the  colors  may  also  be  variously 
intermixed,  or  even  nearly  uniform  gray.  The  moth  emerges  by  a  cir- 
cular lid,  of  which  there  is  no  sign  from  the  interior. 

He  enumerates  the  food  plants  as  follows : 

Food-plants. — Various  deciduous  trees  and  shrubs.  Gribodo  records 
pear  and  rose.  Kraepelin  found  the  cocoon  on  maple.  Fernald  found  the 
Norway  maple  the  preferred  food,  but  also  pear,  apple,  cherry,  and  less 
commonly  willow,  birch,  oak,  elm,  blackberry,  beech,  poplar,  mountain-ash, 
buckthorn,  and  rose.  My  larvae  fed  readily  on  wild  cherry,  though  the 
liberated  moths  did  not  oviposit  on  this  tree,  but  on  maple,  rose,  and 
cultivated  plum. 

Local  distribution. — Honshu,  Musashi  Province,  Tokyo,  June: 
Yamato  Province,  Yoshino,  July:  Settsu  Province,  Kobe,  June 
(Wileman).  Hokkaido,  Oshima  Province,  Hakodate,  June, 
July  (Leech).  Matsumura  records  the  species  from  Hokkaido, 
Honshu,  Shikoku,  and  Kyushu.  The  type  is  from  northern 
China. 

Time  of  appearance. — Ovum,  June  and  July?;  larva,  August  to 
November;  cocoon,  October  to  May  or  June  of  following  year. 
The  larva  hibernates  inside  the  cocoon  and  changes  to  a  pupa 
inside  it  between  April?  and  June  or  July  of  the  following  year. 

Imago. — June  to  August  of  following  year.     Single  brooded. 

General  distribution. — Korea;  central  and  northern  China; 
eastern  Siberia   (Ussuri,  Amurland)  ;  Japan.     (Leech.) 

JEGERIADJE 
Genus  PARANTHRENE  Hubner 

Paranthrene  Hubner,  Verzeichniss   (1822)    128;   Bartel,  Seitz's  Ma- 

crolep.  Faun.  Pal.  2   (1912)  376,  379. 
Sciapteron  (recte  Sciopterum)  Staudinger,  Diss,  de  Sesiis  agri  Berol. 

43   (1854). 

Paranthrene  regale  Butler. 

Plate  2,  fig.  1,  larva,  lateral  aspect;  fig.  2,  larva,  dorsal  aspect;  fig.  3, 

food  plant. 
Japanese  name,   budo-sukashiba. 
Sciapteron  regale  Butler,  111.  Typ.  Lep.  Het.  2    (1878)   60,  pi.  40, 

fig.  3;  Leech,  Proc.  Zool.  Soc.  London  (1888)  591,  No.  47;  Pryer, 
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Trans.  Asiat.  Soc.  Japan  12  (1884)  39;  Matsumura,  Nihon  Gai- 
chuhen  (Jap.)  (1899)  263,  pi.  114,  imago;  Cat.  Insect.  Jap.  1 
(1905)  187,  No.  1559;  Thousand  Insects  of  Japan  (Zoku  Nihon 
Senchu  Zukai)  (Jap.)  (1911),  suppl.  3,  88,  745,  pi.  36,  fig.  21, 
2;  Sasaki,  Kwaju  Gaichuhen  (Jap.)  (1911)  ed.  5  (1911)  136,  pi. 
36,  larva,  imago  ?. 
Paranthrene  regale  Butler,  Bartel,  Seitz's  Macrolep.  Fauna  Pal.  2 
(1912)  380,  pi.  51,  fig.  b,  sex? 

The  larva  figured  (Plate  2,  fig.  1)  was  taken  in  December, 
1900  (figured,  December  5),  at  Kobe,  Settsu  Province,  Honshu. 
It  was  feeding,  as  represented  in  the  figure,  inside  the  stem 
of  the  wild  grapevine,  Japanese  name,  yama-budo  (Vitis  coigne- 
tise  Pull.).  I  did  not  succeed  in  rearing  an  imago  from  this 
larva,  which  died,  and  hitherto  have  been  unable  to  identify  it 
with  absolute  certainty  as  being  that  of  Paranthrene  (Sciap- 
teron)  regale  Butler,  although,  owing  to  the  fact  that  Pryer 
states  that  yama-budo  is  the  food  plant  of  P.  regale,  I  have 
always  suspected  that  my  figure  represented  the  larva  of  that 
species.  I  have  lately  perused  the  works  of  Matsumura  and 
Sasaki,  and  it  will  be  noted  from  the  following  quotations  taken 
from  them  that  they  also  give  yama-budo  as  the  food  plant  of 
P.  regale  and  comment  on  the  "long  oval  swellings,  or  nodules," 
which  it  causes  in  the  stem,  as  shown  in  my  figure.  My  larva 
also  agrees  with  the  figure  and  description  given  by  Sasaki, 
who,  however,  does  not  mention  the  dark  mediodorsal  line  dis- 
tinctly shown  in  my  figure  (Plate  2,  fig.  2).  This  evidence  I 
think  is  sufficiently  corroborative,  and  I  feel  justified  in  refer- 
ring my  larva  to  P.  regale  Butler.  I  learned  from  my  Japanese 
collector,  to  whom  I  showed  my  artist's  original  figure,  that  the 
larvae  of  P.  regale  are  much  prized  by  the  Japanese  proletariat  as 
a  medicine  and  that  nodules  of  the  wild  grapevine,  each  contain- 
ing one  larva,  are  sold  at  apothecary  shops  for  about  3  sen  each 
(1.5  cents  United  States  currency).  The  larva  is  regarded  as 
an  efficacious  cure  for  intestinal  pains  in  adults  and  for  worms 
in  children  and  is  frequently  baked  and  eaten  by  patients  suffer- 
ing from  these  maladies.  The  superstition  which  is  prevalent 
among  the  Japanese  proletariat  concerning  the  efficacy  of  certain 
larvae  to  cure  diseases  is  also  alluded  to  under  the  headings  of 
Brahmsea  japonica20  and  Phassus  excrescens.21  It  is  akin  to  a 
similar  superstition  which  causes  some  Japanese  to  eat  raw 
snakes  for  the  purpose  of  acquiring  strength,  a  custom  that  I 

20  Philip.  Journ.  Sci.  19    (1921)   228.         21  Postea,  pp.  93  and  94. 
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have  actually  witnessed  in  my  wanderings  through  Japan.  On 
one  occasion,  while  traveling  through  a  wild  and  mountainous 
district  in  Yamato  Province,  a  peasant,  who  was  employed  as 
porter  to  carry  a  load  of  my  baggage,  caught  and  killed  a  mamu- 
shi  (Japanese  viper)  which  he  skinned  and  partially  devoured  on 
the  spot,  giving  as  his  reason  for  making  this  very  unsavory 
and  repulsive  meal  that  the  mamushi  would  give  him  strength. 
Pryer  22  comments  on  Sciapteron  regale  Butler  as  follows : 

Yokohama;  this  feeds  on  the  wild  grapevine,  causing  large  oval  swell- 
ings 1  to  3  inches  long  in  the  stem.  It  is  the  only  one  of  this  family  I 
have  as  yet  bred.  It  is  moderately  common,  and  a  few  hours  search  will 
be  always  rewarded  by  a  number  of  the  fol.  [sic],  which,  if  nearly  full- 
fed,  can  easily  be  reared. 

Matsumura 23  gives  a  figure  of  the  imago  of  Sciapteron  regale 
Butler  and  says: 

The  larva  resembles  that  of  Aegeria  hector  Butler  but  is  larger.24 
When  full-grown  it  measures  about  one  sun  [1  Japanese  sun,  or  inch, 
equals  33  millimeters].  *  *  *  its  life  history  has,  so  far,  not  been 
thoroughly  investigated.  When  the  wild  grape  vine  is  attacked  by  the  larva 
an  egg-shaped  nodule  of  from  7  bu  [23.1  millimeters]  to  2  sun  [66  milli- 
meters] in  length  is  produced  in  the  locality  affected  which  causes  much 
injury  by  cutting  off  the  ascension  of  the  sap. 

Sasaki 25  gives  figures  and  descriptions  of  the  larva  and 
female  imago  of  Sciapteron  regale  Butler.     He  says  that — 

*  *  *  the  larva  appears  in  September  and  feeds  internally  on  the 
tissue  of  the  stem  of  the  yama-budo  [wild  grape,  Vitis  coignetise  Pull.] 
and  the  kama-ebi  [Latin  name?].  It  excavates  a  long,  internal  channel 
and  is  extremely  injurious  to  the  stems.  The  stem  in  which  the  larva 
lives  is  much  swollen  and  a  hole  is  opened  in  the  side  from  which  the 
larval  excrement  issues.  It  is  therefore  easy  to  ascertain  the  presence 
of  a  larva  by  the  swelling  and  the  exudation  of  excrement.  The  larva 
hibernates  in  the  stem.  In  May  of  the  following  year  it  stops  up  with 
silken  threads  both  ends  of  the  long  channel  which  it  has  excavated,  and 
turns  into  a  pupa  inside  it.  The  imagoes  begin  to  emerge  at  the  commence- 
ment of  June.  When  the  pupa  is  about  to  change  into  a  moth  it  projects 
the  anterior  half  of  its  body  from  the  small  hole  opened  in  the  side  of 
the  stalk  which  it  inhabits  and  the  imago  then  emerges.     The  full-grown 

22  Trans.  Asiat.  Soc.  Japan  12  (1884)   39. 

^Nihon  Gaichuhen    (Jap.)    (1899)    263,  pi.   114,  imago. 

24  Aegeria  hector  Butler;  Matsumura,  Zoku  Nihon  Gaichuhen  (Jap.) 
(1899),  260,  pi.  113,  larva,  pupa,  imago;  does  not  feed  on  yama-budo 
(wild  grapevine)  but  on  oto  (sakurambo)  (Latin  name?) ;  ume,  plum 
(Prunus  sp.) ;  sumomo   (Prunus  communis  Hudson). 

25Kwaju  Gaichuhen   (Jap.)   ed.  5   (1911)   136,  pi.  36. 
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larva26  is  over  6  bu  [18.18  millimeters]  in  length,  of  a  light  yellow  color; 
the  head  is  reddish  brown;  the  cervical  plate  of  segment  1  is  yellowish 
brown  and  the  body  emits  a  few  coarse  hairs;  3  pairs  of  legs;  5  pairs  of 
abdominal  legs. 

Pupa.  More  than  7  bu  [21.1  millimeters]  in  length,  dark  brown;  the 
abdominal  segments  provided  with  small  spines. 

In  later  notes  on  the  larva  of  the  budo-sukashiba  f  Sasaki 27 
says: 

*  *  *  the  larva  of  the  budo-sukashiba,  Strapteron  [!]  regale  Butl., 
inhabits  the  stems  of  the  budo  [grapevine]  and  the  no-budo  [wild  grape- 
vine] and  injures  the  tissues,  for  which  reason  this  injurious  insect  is 
a  constant  source  of  trouble  to  the  grape-cultivator.  When  a  larva  infests 
a  stem  the  one  in  which  it  lives  swells  considerably  and  can  therefore 
be  easily  distinguished  from  a  sound  stem.  If  a  vine  is  attacked  by  this 
larva  the  strength  of  the  upper  part  of  the  stem  affected  is  gradually 
impaired  and  it  withers  away  because  the  circulation  of  the  sap  has  been 
stopped  at  the  place  where  it  has  been  injured. 

The  larva  (figure  a)  hibernates  in  the  stem  and  changes  into  a  pupa 
in  March  or  April  and  the  imago  emerges  at  the  middle,  or  end,  of  May. 
It  is  a  favourite  food  of  birds  and  those  who  keep  fowls  send  out  coolies 
into  the  fields  in  winter  to  collect  wild  grapevines  which  contain  the 
larvae.  As  previously  stated  the  stems  of  the  affected  vines  are  always 
swollen  and  it  is  therefore  easy  to  recognize  those  which  contain  larvae. 
These  are  cut  off  at  both  ends  but  only  the  parts  which  are  swollen  are  kept 
and  cut  open  later  on,  after  which  they  are  given  to  fowls  and  small  birds 
by  the  bird  fanciers  who  purchase  them  for  that  purpose.  *  *  *  These 
bird  fanciers  usually  sell  the  larvae  at  one  to  two  sen  [about  0.5  to  1  cent 
United  States  currency]  apiece  on  which  they  make  a  good  profit.  The 
injurious  larva  of  the  grapevine  must,  therefore,  be  called  a  golden  worm 
as  far  as  the  bird  fanciers  are  concerned. 

The  family  iEgeriadse  is  now  placed  in  the  Microlepidoptera, 
in  the  British  Museum  collection. 

Local  distribution. — Honshu,  Nagato  Province,  Shimonoseki, 
July  (Leech)  :  Musashi  Province,  Yokohama  (Pryer)  :  Settsu 
Province,  Kobe  (Wileman).  Kyushu,  Satsuma  Province,  May 
(Leech)  :  Hizen  Province,  Nagasaki,  May,  June  (Leech) .  Mat- 
sumura  records  this  species  from  Honshu  and  Kyushu  and 
states  that  it  is  not  rare  in  the  neighborhood  of  Kyoto,  Honshu. 
The  type  is  from  Yokohama   (Jonas). 

Time  of  appearance. — Larva,  September  to  May;  pupa,  May; 
imago,  May  to  July. 

General  distribution. — Japan;   China    (Kiukiang).     (Pratt.) 

26  My  larva  measures  33  millimeters. — A.  E.  W. 

"Nawa's  Insect  World  20   (1916)  3,  figs,  a,  b  [Konchu  Sekai   (Jap.)]. 
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HEPIALIDJE 
Genus  PHASSUS  Walker 

Phassus  Walker,  Cat.  Lep.  7  (1855)  1566. 

Phassus  excrescens  Butler. 

Plate  2,  fig.  4,  larva;  larva  of  forma  semulus  Butler?  5,  roof  over  hole 
of  female  larva. 

Japanese  names,  komoriga,  gusagi  no  shinkuiga,  kiri  no  teppo-mushi 
cho. 

Hepialus  excrescens  Butler,  Ann.  &  Mag.  Nat.  Hist.  IV  20  (1877) 
482;  111.  Typ.  Lep.  Het.  2  (1878)  20,  pi.  27,  fig.  7,  c?;  Prybr,  Trans. 
Asiat.  Soc.  Japan  12  (1884)  40,  No.  55;  Leech,  Proc.  Zool.  Soc. 
London  (1888)  645,  No.  313;  Trans.  Ent.  Soc.  London  (1898)  356, 
No.  282;  Kirby,  Cat.  Lep.  Het.  1  (1892)  889;  Staudinger,  Rom. 
Mem.  Lep.  6  (1892)  289;  Staudinger  and  Rebel,  Cat.  Lep.  Pal. 
1  (1901)  410,  No.  4723;  Matsumura,  Cat.  Insect.  Jap.  1  (1905) 
189,  No.  1573 ;  Thousand  Insects  of  Japan  [Zoku  Nihon  Senchu  Zukai 
(Jap.)]  (1911),  suppl.  3,  54,  No.  590,  pi.  34,  fig.  17,  c?;  Seitz, 
Macrolep.  Faun.  Pal.  2   (1912)  438. 

Hepialus  semulus  Butler,  Ann.  &.  Mag.  Nat.  Hist.  IV  20  (1877)  482; 
111.  Typ.  Lep.  Het.  2  (1878)  20,  pi.  27,  fig.  8,  c?;  Y.  Nawa,  Insect 
World  [Konchu  Sekai  (Jap.)]  5  (1901)  410,  pi.  11,  larva,  pupa, 
imago  c?  ?  (Hepialis) ;  Sasaki,  Nihon  Jumoku  Gaichuhen  (Jap.)  ed. 
3  (1910)  pt.  3,  3,  pi.  163. 

The  larva  figured  (Plate  2,  fig.  4)  was  taken  in  November, 
1900  (figured,  November  30),  on  poplar,  hako-yanagi  (Populus 
tremula  Linnaeus  var.  villosa  Wesm.) .  I  did  not  succeed  in  rear- 
ing the  imago,  as  the  larva  died.  My  Japanese  collector  iden- 
tified the  larva  as  that  of  Phassus  signifer  Walker,  which  is  taken 
in  Japan.  I  showed  a  set  specimen  of  P.  signifer  to  him,  and 
he  recognized  it  as  the  imago  of  my  larva  and  gave  me  the 
following  information : 

The  ova  are  deposited  on  the  branches  of  the  kusagi  [Clerodendron  trico- 
tomum  Thunberg]  and  the  aburagi  [Acanthopanax  sciadophylloides  Fran- 
chet  and  Savatier].  When  the  ova  hatch  the  young  larvae  feed  on  the  leaves 
for  about  a  month,  then  begin  to  burrow  into  the  trunk  of  the  tree.  The 
larva  pupates  inside  the  groove  it  has  eaten  out  of  this  trunk,  and  when 
it  has  pupated  the  pupa  gradually  works  its  way  to  the  entrance  of  the 
hole  from  which  it  partially  protrudes.  If  the  tree  is  sharply  knocked 
the  pupa  recedes  into  the  groove,  emerging  again  later  on.  In  order  to 
procure  specimens  of  the  imago  in  good  condition  it  is  necessary  to  capture 
them  when  freshly  emerged  on  the  tree  trunks  as  they  soon  become  worn 
owing  to  their  strong  and  rapid  flight.  The  imago  emerges  very  early  in 
the  morning  and  is  difficult  to  breed  in  captivity.  The  pupa  of  the  male, 
which  measures  about  1  inch,  is  much  smaller  than  that  of  the  female, 
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which  measures  about  2  inches.  In  a  good  many  instances  the  female 
larva  builds  a  roof  over  its  hole  [Plate  2,  fig.  5]  composed  of  excrement 
thickly  matted  with  silken  threads  for  the  purpose  of  protecting  the  en- 
trance from  rain  and  ants.  The  hole  made  by  the  female  larva  is  much 
larger  than  that  made  by  the  male,  and  the  male  larva  seldom  makes  a 
roof  as  its  hole  is  much  smaller. 

It  is  true  that  the  imago  has  an  extremely  strong  flight,  and 
it  seems  to  be  more  agile  than  a  sphingid.  I  have  seen  it  fly- 
ing at  Hakodate,  Hokkaido  (Yezo),  at  dusk,  when  the  partic- 
ular specimen  I  was  observing  ascended  and  descended  in  the 
air  almost  vertically,  revolving  all  the  time. 

I  cannot  positively  say  whether  my  larva  is  actually  that  of 
Phassus  signifer  Walker  or  that  of  Phassus  excrescens  Butler 
form  xmulus  Butler,  as  no  imago  emerged,  but  it  agrees  very 
closely  with  the  figures  of  the  larva  of  P.  xmulus  given  by  Nawa 
and  Sasaki  and  also  with  Sasaki's  description.  My  larva,  how- 
ever, is  longer,  measuring  82  millimeters  against  Sasaki's  44 
millimeters  and  Nawa's  46  millimeters.  It  is  not  impossible  that 
P.  excrescens  Butler  may  prove  to  be  a  form  of  signifer  Walker, 
which  is  recorded  from  Japan  by  Leech. 

Phassus  excrescens  is  named  in  Japanese  komoriga,  or  bat 
moth,  on  account  of  its  strong  rapid  flight  which  resembles 
that  of  a  bat. 

Pryer 28  comments  on  P.  xmulus  and  excrescens  as  follows : 

Yokohama,  very  abundant;  it  emerges  late  in  the  autumn;  large  speci- 
mens measuring  4i  to  5  inches  in  expanse;  it  is  very  destructive,  partic- 
ularly to  imported  fruit-trees,  in  the  stem  of  which  it  burrows  two  years; 
it  is  extremely  prolific,  the  body  of  a  full-sized  female  is  two  inches  long, 
filled  with  minute  eggs,  which  it  scatters  loosely  about  the  tree  it  feeds 
on;  I  have  found  it  in  almost  all  trees  except  conifers;  it  often  attacks 
vines,  and  prefers  to  burrow  in  the  stem  of  a  tree  to  which  a  wisteria 
[sic]  or  other  climber  is  attached.  The  ichneumon  that  prays  [sic]  upon 
this  insect  is  a  most  extraordinary  one;  the  body  is  short  and  oval  and 
measures  h  an  inch,  but  the  ovapositor  [sic]  is  9  inches  long.  Expanse 
of  wings  li  inches. 

Leech 29  states  that — 

H.  excrescens  is  closely  allied  to  the  Indian  H.  pauperatus  Walker;  some 
of  the  Japanese  specimens  of  the  former  have  the  "small  black-edged  white 
spots"  and  other  characters  of  the  latter. 

Matsumura  says  that  the  larva  of  Phassus  excrescens  Butler 
feeds  internally  upon  niwatoko  [Sambucus  racemosus  Linnaeus] 
and    kusagi    [Clerodendron   tricotomum    Thunberg].     He   also 

28  Trans.  Asiat.  Soc.  Japan  12  (1884)  40,  No.  55. 
29Proc.  Zool.  Soc.  London   (1888)    645. 
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states 30  that  the  very  closely  allied  species  Phassus  signifer 
Walker,  which  occurs  in  Japan,  also  feeds  internally  on  kusagi 
[Clerodendron  tricotomum  Thunberg],  kiri  [Paulownia  tomen- 
tosa  Thunberg] ,  and  momo  [peach] .  Possibly  P.  excrescens  and 
its  form  semulus  Butler  may  eventually  prove  to  be  merely  forms 
of  P.  signifer  Walker  which  has  priority.  The  larvae  of  both 
P.  semulus  and  signifer  inhabit  the  same  trees,  kusagi  and  kiri. 
Y.  Nawa  31  gives  much  interesting  information  about  this  spe- 
cies in  an  article  entitled  the  "Kusagi  no  Shinkuiga  [Kusagi 
wood-boring  moth]  (Hepialits  aemulua  [sic]  But.)  and  super- 
stitious beliefs."     He  says: 

The  larva  [of  H.  semulus],  which  is  a  wood-borer,  lives  inside  the  stems, 
or  trunk,  of  the  kusagi  tree  (Clerodendron  tricotomum  Thunberg),  whence 
is  derived  its  name  of  kusagi  no  shinkuiga  [kusagi  wood-boring  moth].  It 
seems  that  the  larva  was,  in  former  times,  employed  in  the  Chinese  system 
of  materia  medica,  then  in  vogue  in  Japan,  as  a  cure  for  children's  diseases. 
It  is  also  known  in  various  localities  under  the  name  of  kusagi  no  mushi 
[kusagi  grub],  kusagi  no  kikui  mushi  [kusagi  wood-boring  grub],  to  no 
kimushi  [rattan?  grub] ;  to-namushi.  It  is  reported  that  whenever  wood 
cutters  chanced  to  find  the  larvae  and  to  bring  them  into  town  people 
were  accustomed  to  buy  them  with  much  eagerness  for  medicinal  purpose*. 

Hiraga  Kyukei,  in  his  work  entitled  Butsurui  Hinto,  states,  in  an 
article  on  the  kusagi  tree,  that — "the  kuimushi  [boring  grub],"  which  is 
found  in  trees  is  used  in  the  treatment  of  children's  convulsions  for  killing 
worms." 

Ono  Ranzan,  in  his  work,  Honko  Keimo,  states  in  an  article 
on  wood  borers  that — 

*  *  *  the  kikui  [wood-boring  grub]  is  a  long  grub  which  lives  in 
the  interior  of  trees  and  feeds  upon  them  internally.  It  is  like  a  mulberry 
worm  [silkworm]  in  shape  and  its  efficacy  for  curing  diseases  varies 
according  to  the  tree  which  it  inhabits.  The  kusagi  kuimushi  [kusagi 
boring  grub]  is  steeped  in  soy,  split  into  two  halves  and  is  then  given 
to  children.     It  is   said  to  cure  them  of  atrophy  and  convulsions. 

Nawa  proceeds  to  say: 

I  dare  say  that  there  is  nothing  extraordinary  in  the  medicinal  use  of 
the  larvae  of  kikui  mushi  [wood  borers]  which  in  Japan  inhabit  trees,  such 
as  pine,  peach,  katsura  [Cercidiphyllum  japonicum  Siebold  and  Zuccarini], 
willow,  and  mulberry,  or  of  the  larvae  of  aquatic  insects  such  as  the  mago- 
taro  mushi  [Neuromus  grandis  Thunberg  (Neuroptera)],  and  it  may  there- 
fore have  happened  that  the  kusagi  no  shinkui  mushi  [larva  of  the  kusagi 
wood-boring  moth,  Hepialus  aemulus']  was  also  given  to  children  in  the  same 

30  Thousand  Insects  of  Japan  (Zoku  Nihon  Senchu  Dzukai)  (1911)  suppl. 
3,  54,  Nos.  589  and  590,  pi.  34,  figs.  10,  $,  and  17,  c?. 

81  Insect  World  (Konchu  Sekai)  5  (1901)  410,  pi.  11,  larva,  pupa,  imago 

c?  ?. 
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way  for  the  cure  of  internal  diseases,  but  it  would  probably  be  advisable 
not  to  enquire  too  closely  into  its  efficacy  for  such  purposes.  Whereas,  in 
former  times,  it  was  really  only  employed  for  one  specific  disease,  now- 
adays a  sort  of  superstition  invests  this  kikui  mushi  [wood  borer]  with 
the  virtue  of  being  a  valuable  remedy  for  consumption.  Dishonest  local 
tradesmen  have  not  lost  this  good  opportunity.  The  virtues  of  iki-ibota 
mushi  [live  larvae  of  Brahmsea  japonica],  as  they  are  called,  are  openly  ad- 
vertised by  them  in  their  shop  windows.  They  have  met  the  demand  of 
consumptive  patients  by  energetically  and  publicly  advertising  their  efficacy 
in  their  shop  windows.  This  custom  has  arrived  at  such  a  stage  that 
advertisements,  similar  to  the  one  reproduced  below,  were  to  be  seen 
blazoned  in  capital  letters  in  the  center  of  the  City  of  Nagoya  in  April  of 
this  year  [1901].  How  appalling  the  ignorance  of  my  countrymen  must  be 
concerning  the  nature  of  insects! 

Consumption,  Nervous  Debility,  Dyspepsia. 

An  Astonishing  and  Wonderful  Drug! 

Iki  Ibota  mushi 

This  grub  has,  hitherto,  not  been  of  frequent  occurrence  as  a 
dried  preparation.  It  is  a  live  grub  and  when  it  moves  is 
all  alive  and  kicking.  If  only  one  dose  of  this  grub  be  taken 
medicinally  it  completely  cures  consumption,  however  severe, 
dyspepsia,  and  nervous  debility  just  as  if  it  had  been  done 
by  the  Gods.  There  are  many  drugs  in  the  world  but  this 
Iki  Ibota  mushi  is  especially  efficacious. 

,  Apothecary,  City  of  Nagoya. 

Previous  to  seeing  this  advertisement  some  persons  had  written  to  me 
from  Hokkaido  and  two  or  three  prefectures  to  report  the  existence 
of  the  ibota  mushi  [larva  of  Brahmsea  japonica],  I  imagined  at  the  time 
they  wrote  to  me  that  this  must  be  either  the  ibota  mushi  which  is  the  larva 
of  the  shokko  moth  [Brahmsea  japonica],  or  else,  if  that  were  not  the 
case,  that  it  must  be  the  ibotaro  mushi  [Ericerus  pela  Westwood,  wax- 
producing  scale  insect] ;  that  is  to  say,  a  species  of  kaigara-mushi,  which 
is  used  for  oiling  cloths  and  other  purposes.  Subsequently  I  read  adver- 
tisements about  ibota-mushi-cho  [Brahmsea  japonica,  moth]  and  also 
personally  saw  similar  advertisements  in  shop  windows.  I  then  under- 
stood for  the  first  time  that  the  previous  report  which  I  had  received 
from  Hokkaido  did  not  refer  to  the  kaigara-mushi  [Ericerus  species, 
wax-producing  scale  insect],  but  to  the  kikui  mushi  [Hepialus  semulus]. 

The  imago  of  the  kusagi  no  shinkui  ga  [Hepialus  semulus],  generally 
emerges  about  September  or  October  and  usually  flies  at  dusk.  Its  flight 
in  the  air  is  exceedingly  swift,  and  owing  to  its  large  size  in  comparison 
with  ordinary-sized  species  of  moths  a  collector  is  often  apt  to  mistake 
it  for  a  komori  [bat].  The  female  selects  a  soft  part  of  the  trunk  or 
branches  for  oviposition,  whereby  it  facilitates  the  boring  of  the  young 
larvae.  The  head  of  the  larva,  namely  the  kikui-mushi  [wood-boring  grub] 
is  light  brown,  the  abdominal  legs  are  of  a  light  yellowish  white  and  it 
has  altogether  sixteen  legs.  When  full-grown  it  measures  1  sun  4  or  5 
bu  [46.2  to  49.5  millimeters]  long.  As  has  already  been  stated  this  moth 
lives  concealed  inside  trees  in  its  larval  stage  and  eats  the  internal  tissue 
and    it   is    therefore    usually   mistaken    for   the    teppomushi    [gun    barrel 
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grub],  which  is  the  larva  of  the  kamikiri-mushi  [a  species  of  Coleoptera, 
probably  a  Cerambyx  [kamikiri  grub].  The  larva  of  the  teppomushi, 
however,  has  only  eight  legs.  Furthermore,  the  larva  [of  Hepialus  semulus] 
is  always  in  the  habit  of  ejecting  its  excrement  from  a  certain  part  of  the 
tree  and  of  spinning  fine  silken  threads  around  it,  but  the  larva  of  the 
kamikiri-mushi  is  legless  in  front  [and  therefore  cannot  do  this].  There 
is,  moreover,  special  evidence  that  the  larva  of  the  teppomushi  lets  its 
excrement  fall  out  of  a  small  aperture  which  is  perforated  in  some  part 
of  the  trunk  or  branches.  By  giving  a  little  attention  to  the  habits  of 
these  two  different  larvae  the  difference  between  them  is  clearly  under- 
stood. The  larva  of  the  kikui  mushi  [Hepialus  semulus]  which  inhabits 
the  kusagi  tree  and  also  the  kiri  tree  is  quite  different  from  that  of  the 
teppomushi  [a  coleopter].  It  causes  much  loss  to  horticulturists  by  the 
injury  it  inflicts  on  these  trees.  The  pupa  [of  semulus]  measures  1  sun 
and  4  or  5  bu  [46.2  to  49.5  millimeters]  long,  and  2  bu,  5  rin  [6.76  milli- 
meters] broad;  cylindrical  in  shape;  head  and  ventrum  dark  brown,  the 
rest  of  the  body  light  brown;  it  generally  remains  in  the  groove  which 
it  has  scooped  out.  There  is  no  perfect  method  for  exterminating  the 
larva  of  this  moth.  Some  people  kill  them  by  piercing  them  with  copper 
wire,  others  put  hyakubukon  [the  root  of  Stemona  sessilifolia  Miq.]  into 
their  holes  and  wait  for  them  to  die.  It  is  sometimes  found  useful  to 
dissolve  an  insecticide  and  to  inject  it  with  a  syringe,  or  else  to  await 
the  flight  of  the  moths  at  dusk  and  to  capture  and  kill  them.  No  other 
methods  of  extermination  have  been  discovered  so  far,  and  there  can 
be  no  hope  of  attaining  good  results  in  the  case  of  kiri  and  kusagi 
trees  unless  these  be  adopted.  Those  engaged  in  horticulture  must  re- 
flect on  the  matter.  When  the  true  character  of  the  iki-ibota-mushif  which 
is  welcomed  by  the  public  as  a  specific  for  consumption,  is  revealed  we 
find  that  it  is  really  nothing  more  than  the  kikui-mushi  [Hepialus  asmulus"] , 
to  which  we  have  previously  alluded  and  that  it  is  not  the  genuine  ibota 
mushi  [Brahmssa  japonica],  but  an  injurious  grub  which  bores  into  kiri 
trees.  No  satisfactory  explanation  can  be  offered  now  as  regards  its  efficacy 
in  effecting  the  cure  of  diseases,  but  judging  from  the  opinions  of  the  two 
authors,  Kyukei  and  Ranzan,  previously  quoted,  it  is  evident  that  it  most 
certainly  possesses  no  virtue  for  healing  the  lungs.  Superstition  may, 
indeed,  be  said  to  have  reached  the  acme  of  absurdity,  when  we  find  an 
ignorant  public  disseminating  infection  on  all  sides  through  the  continuance 
of  this   superstition  and  the  neglect  of  proper  medical  treatment. 

The  imago  of  H.  xmulus  mimics  a  withered  leaf  when  at 
rest,  and  Nawa  represents  it  in  this  attitude  with  wings  folded 
over  the  body.  Sasaki 32  gives  figures,  descriptions,  and  a  short 
life  history  of  Hepialus  semulus  Butler,  which  he  names  in  Jap- 
anese kiri  no  teppo-mushi  cho  (the  moth  of  the  gun-barrel  grub 
of  the  kiri  tree) .     He  says  that — 

*  *  *  the  imago  appears  between  the  end  of  August  and  the  com- 
mencement  of    September    and    lays    its    eggs    on    the    kiri    (Paulownia 

^Nihon  Jumoku  Gaichuhen  (Jap.)  ed.  3,  pt.  3  (1910)  3,  pi.  163, 
larva,  pupa,  imago. 
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tomentosa  Thunberg).  The  larvae  which  hatch  from  these  eggs  enter  the 
core  of  the  tree  and  commence  to  feed  upon  it.  It  has  not  been  discovered 
yet  for  how  many  years  the  larva  remains  inside  the  kiri  tree,  but  probably 
it  lives  there  for  about  two  years  in  the  larval  stage.  The  larva  generally 
changes  into  a  pupa  inside  the  tree  between  the  end  of  July  and  August. 
The  imago  emerges  at  the  commencement  of  September  when  it  drops 
its  eggs  on  the  surface  of  the  leaves.  Many  of  the  larvae  burrow  into  a 
hole  situated  at  a  place  five  or  six  feet  between  the  junction  of  the  root 
and  the  trunk  and  vigorously  devour  the  core  of  the  tree  both  in  spring 
and  summer.  The  larva  pierces  a  small  hole  in  the  trunk  from  which 
the  excrement  exudes  so  that  it  can  be  ascertained  by  the  state  of  the 
excrement  on  the  surface  of  the  trunk  whether  a  larva  is  living  inside  or 
not.  The  kiri  trees  which  are  injured  by  this  larva  are  perforated  with 
many  larva  holes  and  much  loss  is  caused  thereby  owing  to  the  fact  that  it 
injures  the  core  of  the  trunk  and  depreciates  the  value  of  the  timber. 

A  full-grown  larva88  (4th  stage?)  measures  1  sun  and  5  or  6  bu 
[about  49.5  to  52.8  millimeters]  long;  cylindrical  in  form;  head  large  and 
round,  reddish  brown ;  cervical  plate  on  segment  1  reddish  brown,  having  on 
each  side  a  black  elliptical  spot;  the  anterior  half  of  each  segment  marked 
dorsally  with  a  light  reddish  brown  elliptical,  or  rectangular  patch,  the 
posterior  half  marked  dorsally  on  both  sides  with  a  smaller  elliptical 
patch;  a  reddish  brown  triangular  spot  above  and  behind  each  spiracle; 
a  long  reddish  brown  patch  beneath  each  spiracle;  three  small  reddish 
brown  spots  at  the  base  of  the  abdominal  legs,  each  spot  emitting  one  or 
two  hairs.  I  have  taken  a  full-grown  larva,  but  the  posterior  half  of  the 
body  was  injured  and  I  was  therefore  unable  to  ascertain  the  exact  full 
length.  I  believe,  however,  that  the  larva  generally  attains  a  length  of 
over  2  sun  [about  66  millimeters]. 

The  head  is  over  2  bu  and  5  rin  [about  8.2  millimeters]  in  width. 
The  head  of  a  larva  in  the  fourth  stage  is  not  more  than  1  bu  and  7  or  8 
rin  [about  3.53  to  3.56  millimeters]  in  width,  so  that  one  can  ascertain 
whether  a  larva  is  full-grown  or  not  by  the  size  of  the  head. 

The  pupa  is  1  sun  and  7  or  8  bu  [about  56.1  to  59.4  millimeters]  in  length; 
head,  thorax  and  wing  cases  blackish  brown;  ventrum  ashy  yellowish 
brown;  each  abdominal  segment  provided  ventrally  and  dorsally  with 
hard,  longitudinal,  spiny  skin  folds.  When  the  pupa  is  about  to  change  into 
a  moth  it  projects  the  anterior  half  of  its  body  from  the  hole  which  has 
been  made  in  the  tree,  and  the  imago  emerges. 

The  ovum  is  globular,  or  elliptical;  diameter  3  rin  [about  .09  milli- 
meter]; black,  glossy;  usually  the  ova  are  laid  singly  on  the  surface  of 
a  leaf,  and  as  they  do  not  adhere  to  it  they  fall  to  the  ground. 

Local  distribution. — Phassus  excrescens  and  forma  xmulus. 
Honshu,  Musashi  Province,  Yokohama,  April  (Wileman) : 
Musashi  Province,  Tokyo,  October  (Wileman)  :  Mino  Province, 
Gifu,  September,  October  (Nawa).  Hokkaido,  Oshima  Province, 
Tobetsu,  September   (Wileman).     Kyushu,  province?,  locality? 

88  My  larva  measures  82  millimeters,  much  larger  than  Sasaki's  mea- 
surements.— A.  E.  W. 
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(Leech).  Matsumura  records  P.  excrescens  and  forma  semulus 
from  Hokkaido  and  Honshu. 

Phassus  signifer.  Honshu,  Musashi  Province,  Yokohama 
(Fryer)  :  Shinano  Province,  Oiwake  (Leech)  :  Nagato  Province, 
Shimonoseki  (Leech)  :  Yamato  Province,  Yoshino,  July  (Wile- 
man).  Shikoku,  Iyo  Province,  Ishidzuchi  San,  June  (Wileman). 
Kyushu,  Satsuma  Province,  locality?  (Leech).  Hokkaido, 
Oshima  Province,  Junsai  Numa,  Hakodate,  July  (Wileman). 
Matsumura  records  signifer  from  Honshu  and  Kyushu. 

Time  of  appearance. — Phassus  excrescens  and  forma  xmulus 
larva  probably  takes  two  years  to  undergo  its  metamor- 
phoses and,  therefore,  lives  throughout  the  year;  the  imago  in 
April,  August,  September,  October.  Phassus  signifer,  imago, 
June,  July;  larva,  so  far  undiscovered,  perhaps  identical  with 
that  of  excrescens  =  semulus.  Pryer  says  of  P.  signifer,  "Yoko- 
hama, emerges  in  the  summer,  rather  scarce." 

General  distribution. — Phassus  excrescens:  Eastern  Siberia 
( Amur  land )  ;  Japan  (Matsumura,  Leech).  Phassus  signifer: 
India;  Burma;  Borneo  (Hampson).  Korea;  central,  western, 
and  northeastern  China;  Japan  (Leech).  Phassus  excrescens, 
type  from  Yokohama  (Jonas)  ;  forma  semulus,  type  from  Yoko- 
hama (Jonas).    Both  are  in  the  British  Museum  collection. 
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ILLUSTRATIONS 

[Drawings  by   Hisashi   Kaido.] 

Plate  1 

Figs.  1    to    3.  Oreta  pulchripes  Butler  forma  calceolaria  Butler,     1,  larva; 

2,  head  and  thoracic  segment;  3,  food  plant. 
4    to    6.  Oreta  calida  Butler.     4,  larva;  5,  head;  6,  food  plant. 
7    to    9.  Zygsena  niphona  Butler.     7,  larva,  dorsal  aspect;   8,  larva, 

lateral  aspect;  9,  food  plant. 
10 to  12.  Cnidocampa    flavescens     Walker.     10,     larva,     11,     cocoon; 

12,  food  plant. 

Plate  2 
Figs.  1    to    3.  Paranthrene  regale  Butler,    i,  larva,  lateral  aspect;  2,  larva, 
dorsal  aspect;  3,  food  plant. 
4  and  5.  Phassus    excrescens    Butler.    -4,    larva    of    forma    ssmulus? 
Butler;  5,  roof  over  hole  of  female  larva. 

99 


Wileman:  Japanese  Lepidoftera,  V11I] 


[Philip.  Journ.  Sci.,  28,  No.  1. 


PLATE   1.    JAPANESE    LEPIDOPTERA. 


Wileman:  Japanese  Lepidoptera,  VIII.] 


[Philip.  Journ.  Sci.,  28,  No.  1. 


PLATE   2.    JAPANESE   LEPIDOPTERA. 


DIE  TENEBRIONIDEN  (COLEOPTERA)  DES  INDO- 

MALAYISCHEN   GEBIETES,   UNTER   BERUECKSICHTIG- 

UNG  DER  BENACHBARTEN  FAUNEN,  VIII 

DIE  GATTUNGEN  ANISOCARA,  SPILOSCAPHA,  MENIMUS,  LABIDOCERA, 
UND  PENTAPHYLLUS 

Von  Hans  Gebien 

Hamburg,  Deutschland 

EINE    TAFEL 

Genus  ANISOCARA  novum 

Von  der  Gestalt  der  schwarzen  Platydema-Arten,  oval,  ge- 
wolbt,  nackt. 

Der  Kopt  ist  in  beiden  Geschlechtern  sehr  verschieden,  beim 
Mannchen  und  Weibchen  flach  ausgehohlt,  beim  Mannchen 
vorn  spitz  und  stark  vorgezogen,  der  ganze  Rand  scharf  auf- 
gebogen,  das  Epistom  mit  Spitze  versehen,  zwischen  den  Augen 
befinden  sich  zwei  ungleiche,  aufrechte,  nach  hinten  gerichtete 
Horner.  Die  Augen  sind  gross,  quer,  von  den  Wangen  weit 
durchsetzt,  ihr  oberer  Teil  ist  schrag  nach  vorn  gerichtet,  beim 
Weibchen  finden  sich  statt  der  Horner  scharfe  Tuberkeln.  Die 
Oberlippe  ist  sehr  scharf  quer  gekielt,  die  Gelenkhaut  ist  deut- 
lich.  Die  Fiihler  sind  schlank,  11-gliedrig,  Glied  3  ist  zylind- 
risch,  viel  langer  als  4,  vom  f unften  an  sind  die  Glieder  erweitert, 
die  Sinnesporen  finden  sich  hauptsachlich  an  der  Spitze  der 
Glieder.  Der  Hals  ist  dick.  Auf  der  Unterseite  des  Kopfes 
bleiben  die  Augen  vom  Maxillarausschnitt  durch  einen  ziemlich 
breiten  Zwischenraum  getrennt.  Dass  Kinn  ist  so  breit  wie 
lang,  leicht  gewolbt,  beim  Mannchen  ohne  Grube.  Die  Labial- 
palpen  sind  sehr  klein,  das  Endglied  der  Maxillarpalpen  ist 
dreieckig,  die  Mandibeln  sind  am  Ende  scharf  und  lang 
zweispitzig. 

Der  Halsschild  ist  in  beiden  Geschlechtern  gleich,  er  ist  sehr 
stark  quer,  alle  Ecken  sind  kurz  verrundet,  an  der  Basis  fin- 
den sich  vier  deutliche  Grubchen  statt  der  gewohnlichen  zwei. 

Die  Flugeldecken  sind  leicht  gefurcht,  die  Epipleuren  voll- 
standig.     Die  Unterseite  ist  wie  bei  Platydema  gebildet,  das 
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Prosternum  ist  wagerecht  und  hat  einen  scharf  senkrecht 
absturzenden  Fortsatz,  das  Mesosternum  ist  V-formig  ausge- 
schnitten,  der  Abdominalfortsatz  spitz,  die  beiden  letzten  Seg- 
mente  sind  an  der  Basis  leicMrquer  gefurcht.  Die  Beine  haben 
beim  Mannchen  keine  Auszeichnung,  die  Schenkel  sind  massig 
dick,  die  Schienen  gerade,  aussen  mit  scharfer,  aber  sehr  zart 
krenulierter  Kante.  Die  Vordertarsen  des  Mannchens  haben 
keine  erweiterten  Glieder.  Die  Tarsen  sind  dunn  und  lang,  an 
den  hinteren  ist  Glied  1  etwas  langer  als  2  +  3. 

Diese  Gattung  ist  aufs  nachste  mit  Platydema  verwandt  und 
konnte  als  recht  abweichende  Art  aufgefasst  werden,  wenn 
nicht  die  hochst  eigentumliche  Kopfbildung  des  Mannchens 
ware.  Das  weit  vorgezogene,  spitze  Epistom  und  das  verlang- 
erte  dritte  Fuhlerglied  sind  Merkmale  die  sich  bei  Platydema 
nicht  finden,  wohl  aber  bei  Ischnodactylus,  von  dem  sich  unsere 
Gattung  durch  stark  gewolbten  Korper,  ganz  andere  Bewaff- 
nung  des  Kopfes,  beim  Mannchen  nicht  mit  Grube  versehenes 
Mentum,  stark  gerandeten  Abdominalfortsatz  unterscheidet. 
Die  vier  Griibchen  an  der  Basis  des  Pronotums  finden  sich  bei 
keiner  mir  bekannten  Diaperiden-Gattung  wieder. 

Anisocara  gynandromorpha  sp.  nov.     Tafel  1,  Fig.  1. 

Oval,  stark  gewolbt,  glanzend  schwarzbraun,  Fiihler  und  Beine 
rotbraun.  Der  Kopf  des  Mannchens  ist  breit,  aber  flach  aus- 
gehohlt,  der  Vorderkopf  lang  spitzbogig  vorgezogen,  die  Mitte 
des  Epistoms  mit  Zahnchen  versehen,  der  ganze  Rand  stark  auf- 
gebogen.  Die  Stirn  ist  vorn  ungefahr  1.5  mal  so  breit  wie  ein 
Auge  von  oben  gesehen,  die  Wangen  sind  viel  schmaler  als  die 
Augen  und  engen  sie  bis  iiber  die  Mitte  ein,  die  Punktierung  ist 
fein  und  regelmassig.  Am  Innenrand  der  Augen  erheben  sich 
zwei  lange,  schrag  nach  hinten  gerichtete,  also  iiber  den  Vorder- 
rand  des  Pronotums  gelegte  Horner,  die  etwas  divergieren :  das 
linke  ist  wesentlich  langer  als  das  rechte,  am  Ende  verrundet  und 
dort  mit  Haarbekleidung  versehen,  das  linke  ist  zuerst  paral- 
lelseitig,  verengt  sich  plotzlich  spitz  und  hat  keine  Behaarung, 
beide  Horner  sind  kantig.  Beim  Weibchen  ist  der  Vorderkopf 
iiber  halbkreisformig  gerundet,  die  Rander  sind  nicht  deutlich 
aufgebogen,  die  Mitte  des  Epistoms  ist  leicht  angedeutet,  die 
Quernaht  ist  gut  ausgepragt,  halbkreisformig,  die  Stirn  flach 
grubig  vertieft,  am  Innenrand  der  Augen  befinden  sich  zwei 
feine,  spitze  Tuberkeln.  Die  Fiihler  sind  dunn,  erreichen  aber 
die  Basis  des  Pronotums  nicht.     Der  Halsschild  ist  stark  quer, 
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flach  gewolbt,  die  Basis  ist  an  den  Hinterecken  nicht  vorgezo- 
gen,  diese  sind  also  rechteckig,  aber  verrundet,  die  Spitze  ist 
von  oben  gesehen  leicht  ausgeschnitten,  die  Vorderecken  sind 
sehr  breit  verrundet  stumpfwinklig.  An  der  Basis  finden  sich 
ausser  den  beiden  gewohnlichen  langlichen  Grubchen  noch  zwei 
weitere  etwas  mehr  nach  innen,  beim  Mannchen  davor  auf  der 
Scheibe  noch  zwei  rundliche  Eindrucke,  die  aber  vielleicht  indi- 
viduell  sind.  Die  Punktierung  ist  sehr  deutlich,  wenig  dicht, 
gleichmassig. 

Die  Fliigeldecken  sind  fein  gefurcht,  die  Furchen  werden 
hinten  tiefer  und  gehen  bis  zur  Spitze  durch;  die  Punkte  der 
Streifen  sind  ausserordentlich  fein  und  dicht  gedrangt,  die 
Zwischenraume  sind  besonders  hinten  gewolbt,  sehr  fein  punk- 
tiert  und  im  Grunde  mikroskopisch  fein  lederrunzlig.  Die 
Decken  sind  stark  gewolbt  und  fallen. an  den  Seiten  senkrecht, 
hoch  ab,  doch  ist  die  Randkante  von  oben  sichtbar.  Unter- 
seite  und  Beine  sind  in  der  Gattungsbeschreibung  dargestellt. 

Lange,  6.5  bis  7.5  Millimeter;  Breite,  3.6  bis  4. 

Ein  Parchen  von  Java  Occidental,  Pengalengan,  4,000  Fuss 
(H.  Fruhstorfer) ,  im  Museum  Dahlem. 

Die  Art  ist  durch  die  eigentiimliche  Kopfbildung  des  Mann- 
chens  sehr  ausgezeichnet,  das  Weibchen  sieht  einem  Platydema 
sehr  ahnlich,  ist  aber  an  dem  Ftihlerbau  als  eigene  Gattung 
zu  erkennen. 

Genus  SPILOSCAPHA  Bates 
Spiloscapha  Bates,  Entom.  Monthly  Mag.  9    (1873)   202. 

Spiloscapha  nigrofasciata  sp.  nov. 

Oval,  glanzend  rotbraun,  auf  den  Fliigeldecken  mit  einem 
helleren  Fleck  hinter  der  Mitte  der  Basis  und  dahinter  einer 
breiten,  schwarzen  Binde,  auch  die  Fuhlerglieder  bis  auf  die 
ersten  schwarz. 

Kopf  in  der  Langsrichtung  schwach  gewolbt,  queruber  flach. 
Augen  weit  getrennt,  von  den  sehr  schmalen  Wangen  bis  zur 
Mitte  oder  etwas  daruber  geteilt.  Der  Vorderkopf  ist  stark  und 
geradlinig  verengt,  die  ganze  Oberflache  sehr  blank,  fein  und 
nicht  dicht,  etwas  ungleich  punktiert,  die  Ecken  des  Epistoms 
mit  leichten  Grubchen.  Die  Ftihler  werden  zur  Spitze  dicker, 
Glied  1  bis  3  sind  rotbraun,  die  andern  schwarz.  Glied  3  ist 
so  breit  wie  lang,  nicht  zylindrisch;  vom  vierten  an  sind  die 
Glieder  allmahlich  starker  quer,  die  vorletzten  sind  1.5  mal 
so  breit  wie  lang,  das  elfte  ist  oval,  viel  langer  als  breit. 
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Der  Halsschild  ist  an  der  Basis  kaum  doppelt  so  breit  wie 
in  der  Mittellinie  lang,  die  Seiten  sind  deutlich  und  ziemlich 
stark  nach  vorn  gerundet  verengt,  die  Seitenrandkehle  ist  mas- 
sig  breit,  von  oben  gesehen  ragen  die  Vorderwinkel  nicht  vor, 
sie  sind  in  der  Randkante  kurz  verrundet  rechtwinklig.  Die 
Basis  ist  fast  gerade  abgestutzt,  nur  die  Mitte  ist  leicht  bogig 
vorgezogen.     Die  Punktierung  ist  sehr  fein  und  nicht  dicht. 

Die  Fliigeldecken  sind  bunt  (dreifarbig),  doch  sind  die  Far- 
ben  nicht  scharf  begrenzt.  Der  helle  Fleck  hinter  der  Basis 
ist  quer  und  hebt  sich  nur  hinten  gegen  die  schwarze  Binde 
scharf  ab;  diese  beruhrt  den  Seitenrand  nicht,  geht  aber  tiber 
beide  Decken,  den  Nahtstreifen  kaum  heller  lassend.  Es  sind 
scharf  eingeschnittene,  hinten  sogar  furchige  Punktstreifen 
vorhanden,  deren  Punkte  fein  und  rund  sind.  Die  Zwischen- 
raume  sind  vorn  fast  flach  und  mit  ganz  vereinzelten,  kraftigen 
Punkten  versehen.  Bis  zur  Schulter  sind  alle  Streifen  ent- 
wickelt,  daneben  findet  sich  an  der  Seite,  von  der  schwarzen 
Binde  an,  ein  weiterer  Streif . 

Die  Unterseite  ist  sehr  fein  punktiert,  das  Prosternum  ganz 
wagerecht,  hinten  flach,  halbkreisformig  verrundet,  jederseits 
neben  den  Huften  ausserst  fein  gerandet;  das  Mesosternum 
liegt  auch  hinten  etwas  tiefer  als  das  Metasternum  und  hat 
vorn  eine  starke  Beule. 

Lange,  3.8  Millimeter. 

Zwei  Exemplare  von  Singapore  (H.  Ridley)  im  Britischen 
Museum,  von  denen  mir  eines  fur  meine  Sammlung  uberlassen 
wurde. 

Diese  Art  ist  der  Spiloscapha  javanicum  sehr  ahnlich,  aber 
anders  gezeichnet,  hat  nicht  vorragende  Vorderecken  des  Pro- 
notums  und  kraftig  gefurchte  Decken.  Ausser  diesen  beiden 
Arten  liegt  mir  eine  dritte  in  einem  einzelnen,  defekten,  unsau- 
beren  Exemplar  von  den  Philippinen  aus  dem  Britischen  Mu- 
seum vor,  das  ich  nicht  zu  beschreiben  wage.  Sie  ist  der  obigen 
Art  tauschend  ahnlich,  hat  aber  nicht  gefurchte  Decken  und 
etwas  andere  Zeichnung. 

Spiloscapha  javanicum  sp.  nov. 

Korper  schmal  oval,  rot,  Oberseite  mit  schwarzen  Flecken, 
glanzend,  Unterseite,  Beine,  und  die  ersten  drei  Fuhlerglieder 
rotgelb,  die  ubrigen  schwarz. 

Der  Kopf  ist  flach,  auch  an  den  Seiten,  die  Wangen  sind  also 
nicht  aufgebogen,  die  Seiten  des  Vorderkopfes  sind  etwas  nach 
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aussen  gebogen  verengt,  aber  der  Vorderkopf  ist  nicht  halbkreis- 
formig,  das  Epistom  ist  in  der  Mitte  gerade  abgeschnitten,  die 
Verbinduhgsnaht  zwischen  Epistom  und  Oberlippe  ist  breit. 
Die  Punktierung  ist  dicht  und  sehr  fein,  aber  deutlich.  Die 
Wangen  sind  viel  schmaler  als  die  Augen.  Die  Fuhler  sind  lang 
und  dick.  Glied  3  ist  konisch,  viel  langer  als  dick,  4  und  alle 
folgenden  sind  quer,  die  vorletzten  reichlich  1.5  mal  so  breit 
wie  lang,  das  letzte  ist  breit  oval,  langer  als  breit.  Das  Kinn 
ist  flach,  trapezisch,  vorn  kaum  breiter  als  in  der  Mittellinie 
lang. 

Der  Halsschild  ist  2.5  mal  so  breit  wie  lang,  kraftig  gewolbt, 
der  Seitenrand  ist  gleichbreit,  scharf  abgesetzt  verflacht,  die 
Seitenrandkehle  setzt  sich  in  derjenigen  der  Flugeldecken  fort, 
stosst  aber  winklig  auf  sie.  Basis  und  Spitze  sind  ungerandet, 
der  Vorderrand  ist  kraftig  ausgeschnitten,  die  Ecken  sind  ver- 
rundet  rechtwinklig,  die  hinteren  scharf.  Die  Punktierung  ist 
fein  und  massig  dicht,  die  basalen  Grubchen  sind  rundlich, 
wenig  auffallig.  Die  Farbe  ist  bei  einem  Exemplar  rotgelb, 
bei  dem  andern  findet  sich  jederseits  ein  grosser,  dunkler  Ba- 
salfleck. 

Die  Flugeldecken  haben  eine  schmale,  schwarze  Basis  und 
in  oder  hinter  der  Mitte  eine  breite,  quere  Binde,  die  aber  hin- 
ten  nicht  begrenzt  ist,  sondern  ganz  verschwommen.  Die 
Skulptur  ist  eigentumlich :  der  Nahtstreif  ist  hinten  stark  ge- 
furcht,  es  sind  nur  die  ersten  funf  oder  sechs  Punktreihen 
ausgebildet,  sie  sind  sehr  fein,  etwas  unordentlich,  Zwischen- 
raume  3  und  5  sind  vorn  doppelt  so  breit  wie  2  und  4,  hinter 
der  Mitte  sind  die  Interstitien  gleichbreit,  ihre  Punktierung 
ist  doppelt,  es  finden  sich  etwas  grobere  Punkte,  die  so  stark 
sind  wie  die  der  Streifen  und  sehr  viel  feinere.  Die  Seiten  der 
Decken  sind  ganz  verworren  punktiert.  Die  Epipleuren  sind 
weit  vor  der  Spitze  verkurzt.  • 

Die  Unterseite  ist  fein  und  massig  eng  punktiert,  das  Pro- 
sternum  ganz  wagerecht,  vorn  queruber  breit  verrundet,  hinter 
den  Huften  mit  breitem,  am  Ende  halbkreisformigen  Fortsatz. 
Das  Mesosternum  ist  ziemlich  scharfkantig,  aber  breit  und  flach- 
bogig  eingedruckt,  der  Abdominalfortsatz  ist  sehr  breit,  nicht 
gerandet,  die  Beine  sind  ziemlich  lang,  nicht  ausgezeichnet.  An 
den  Hintertarsen  ist  Glied  1  etwas  kurzer  als  der  Rest. 

Lange,  4  Millimeter. 

Zwei  Exemplare  aus  dem  Museum  Dahlem,  von  denen  mir 
eines  fur  meine  Sammlung  iiberlassen  wurde. 
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Java  Occidental,  Pengalengan,  4,000  Fuss   (Fruhstorfer) . 

Ich  sehe  keinen  Grund  diese  und  die  vorige  Art  von  der  aus- 
tralischen  Gattung  zu  trennen.  Deren  Verbreitung  ist  daher 
recht  interessant.  Aus  dem  papuanischen  Gebiet,  von  woher 
mir  ein  reiches  Material  vorlag,  ist  mir  keine  Art  bekannt. 
Unsere  Art  stimmt  mit  der  australischen  Spiloscapha  thalloides 
nicht  nur  in  alien  Gattungscharakteren  uberein,  sondern  auch 
in  Gestalt  und  Farbung,  die  nur  wenig  anders  ist.  Doch  ist 
javanicum  kleiner,  anders  gezeichnet,  die  ganze  Basis  der 
Decken  ist  schwarz,  wahrend  bei  thalloides  nur  jederseits  des 
Schildchens  sich  ein  Fleck  findet,  ferner  ist  die  schwarze,  hin- 
ten  sehr  schlecht  begrenzte  Binde  in  oder  hinter  der  Mitte,  bei 
der  australischen  Art  vor  der  Mitte.  Ganz  abweichend  ist  die 
Skulptur  der  Decken:  die  paarig  genaherten  Punktreihen  und 
die  doppelte  Punktierung  der  Zwischenraume. 

Uebrigens  ist  die  Gattung  Spiloscapha  dem  Scaphidema  aus- 
serordentlich  nahe  verwandt  und  kaum  generisch  verschieden. 
Bates  f iihrt  zahlreiche  Unterschiede  an,  die  aber  fast  ausnahmslos 
gradueller  Natur  sind.  Es  fehlt  bei  Spiloscapha  die  Metall- 
farbe,  die  Fiihlerglieder  sind  schon  vom  vierten  an  erweitert, 
die  Seiten  des  Halsschildes  sind  nicht  trapezisch  sondern  ge- 
rundet,  in  der  Endhalfte  fast  parallel. 

Genus  MENIMUS  Sharp 

Menimus  Sharp,  Ent.  Monthly  Mag.   13    (1876)    73. 

Ebensowenig  wie  Lewis  habe  ich  irgendwelche  Zweifel  dass 
die  nachfolgenden  asiatischen  Arten  in  die  sonst  rein  neu-see- 
landische  Gattung  Menimus  zu  stellen  sind.  Eine  neue  Art, 
leider  nur  ein  Exemplar  liegt  mir  aus  dem  Britischen  Museum 
von  Neu-Guinea  vor.  Nicht  nur  die  aussere  Aehnlichkeit  ist 
sehr  gross^  auch  in  scheinbar  nebensachlichen,  artlichen  Merk- 
malen  und  besonders  in  seiten  auftretenden  Eigentumlichkeiten 
zeigt  sich  die  generische  Zusammengehorigkeit ;  so  der  feine 
Ausschnitt  an  den  Hinterecken  des  Pronotums,  die  zottige  Be- 
haarung  an  den  Tarsen,  die  Dornchen  auf  deren  Unterseite, 
die  nur  10-gliedrigen  Fuhler,  die  winzigen  Augen,  etc.  Fuhler 
von  zehn  Gliedern  hat  unter  den  Diaperiden  nur  noch  Paita 
Fauvel  von  Neu-Caledonien,  eine  Gattung  die  Menimus  sehr 
ahnlich  sein  muss,  aber  bei  ihr  soil  das  erste  Glied  der  Hinter- 
tarsen  lang  sein,  langer  als  die  beiden  folgenden  zusammen, 
und  das  Mesosternum  ist  stumpf  vorgezogen,  bei  unserer  Gat- 
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tung  liegt  es  tief  zwischen  den  Huften,  ist  schmal,  rinnenformig 
eingedruckt,  und  lasst  die  Huften  vorn  frei. 

Neue  Beschreibung  der  Gattung. — Lang  oval,  oder  parallel- 
seitig,  stark  gewolbt,  Unterfliigel  verkummert  oder  (vermut- 
lich  bei  mehreren  neu-seelandischen  Arten)  fehlend.  Der 
Kopf  ist  frei,  sehr  dick,  in  bei  den  Geschlechtern  gleich;  die 
Augen  sind  sehr  klein,  ganz  an  den  Seiten  liegend  und  meist 
etwas  nach  vorn  gerichtet.  Der  Hals  ist  dick  und  setzt  keine 
eigentliche  Schlafe  ab,  die  Quernaht  vorn  ist  fein  oder  un- 
deutlich,  der  Vorderkopf  ist  einfach  verengt,  das  Epistom  gerade 
abgestutzt  oder  ausgebuchtet,  die  Oberlippe  ist  ganz  flach, 
sehr  gross,  eine  Gelenkhaut  zwischen  ihr  und  dem  Epistom 
fehlt,  ebenso  ein  Querkiel.  Die  Fiihler  sind  kurz  und  meist 
dick,  10-gliedrig,  mit  3  bis  5-gliedriger  Keule,  sie  sind  lang  be- 
haart.  Auf  der  Unterseite  des  Kopfes  nehmen  die  Mundteile 
nur  etwas  mehr  als  ein  Drittel  der  Breite  ein,  der  Raum  zwi- 
schen Auge  und  Maxillarausschnitt  ist  sehr  breit.  Das  Men- 
turn  ist  verschieden  gebildet,  bei  den  asiatischen  Arten  meist 
mit  spitzer  Tuberkel  versehen,  oder  es  ist  gekielt  oder  (bei 
niponicus)  ganz  flach.  Das  Endglied  der  Maxillarpalpen  ist 
dreieckig,  das  der  Labialpalpen  lang  zylindrisch  und  spitz.  Die 
Mandibeln  sind  an  der  Spitze  ausgeschnitten.  Der  Halsschild 
ist  an  den  Seiten  (Ausnahme  niponicus)  mit  breiter  Randkehle 
versehen,  die  Hinterecken  sind  scharf  rechtwinklig,  aber  ihre 
Spitze  ist  abgestutzt  oder  meistens  sehr  fein,  winklig  ausge- 
schnitten. Der  Vorderrand  ist  gerade  abgeschnitten  oder  in  der 
Mitte  leicht  vorgezogen,  die  Basis  ist  ungerandet. 

Das  Schildchen  ist  quer  dreieckig.  Die  Fliigeldecken  sind 
stark  gewolbt,  meist  irregular  punktiert  oder  mit  nicht  gut  und 
gleichmassig  ausgebildeten  Punktreihen.  Die  Epipleuren  sind 
verkurzt. 

Das  Prosternum  ist  meist  verlangert  und  spitz,  zuweilen  aber 
hinten  etwas  niedergedruckt  und  dann  erst  mit  Spitze  verse- 
hen. Das  Mesosternum  liegt  sehr  tief  zwischen  den  Huften, 
es  ist  schmal,  der  Eindruck  geht  bis  an  das  Metasternum,  die 
Mittelhiiften  sind  sehr  gross  und  daher  vorn  frei.  Die  Hin- 
terbrust  ist  kurzer  als  der  Durchmesser  einer  Hufte.  Die  bei 
den  Tenebrioniden  gewohnliche  Querfurche  vor  den  Hinter- 
huften  ist  sehr  zart.  Der  Abdominalfortsatz  ist  breit,  die 
Gelenkhaut  zwischen  den  letzten  Segmenten  ist  deutlich.  Die 
Beine  sind  massig  lang,  die  Schenkel  ziemlich  dunn,  die  Schienen 
gerade,  in  beiden  Geschlechtern  gleich,  hinten  nicht  mit  feiner, 
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krenulierte  Kante  versehen.  Die  Tar  sen  sind  sehr  lang  behaart, 
die  vorderen  und  mittleren  auf  der  Sohle  gewohnlich  mit  Dorn- 
chen  versehen,  an  den  Hintertarsen  ist  das  erste  Glied  kiirzer 
als  das  Klauenglied. 

Herr  Blair,  der  mir  zwei  Stucke  der  neuen  Art  M.  blairi  aus 
Neu-Guinea  mitteilte,  bezeichnete  sie  als  Enanea  Lewis  spec, 
und  bemerkt  brieflkh,  dass  Enanea  sich  von  Menimus  durch 
i-gliedrige  Fuhlerkeule  unterscheide.  Durch  diese  Notiz  erst 
wurde  ich  auf  die  Gattung  Enanea  aufmerksam  gemacht,  die 
mir  in  Natur  unbekannt  ist.  Der  Autor  stellt  sie  zu  den  Ulo- 
miden.  Leider  ubergeht  die  Beschreibung,  wie  bei  fast  alien 
seinen  Tenebrioniden-Gattungen,  die  wesentlichen  Merkmale. 
Ich  habe  aber  keinen  Zweifel  dass  der  sorgfaltig  beobachtende 
Blair  sie  richtig  identifiziert.  Aber  in  einem  Merkmal  weicht 
Enanea  sicher  von  Menimus  ab :  sie  hat  spitz  dreieckig  auf gebo- 
gene  Wangen  beim  Mannchen,  auch  ist  die  Fuhlerkeule  nicht 
deutlich  abgesetzt.  Wegen  des  ersteren  Merkmals  zogere  ich 
Enanea  mit  Menimus  zu  vereinigen.  Was  die  Bildung  der 
Fuhlerkeule  betrifft,  so  scheint  mir  dieses  Merkmal  nicht  aus- 
reichend  die  Gattungen  zu  trennen,  denn  bei  den  neu-seeland- 
ischen  Arten  sind  nicht  immer  drei  gut  abgesetzte  Glieder  vor- 
handen  und  die  unten  neu  aufgef uhrten  Arten  schwanken  gerade 
in  der  Fuhlerbildung  sehr.  Auch  die  Ausrandung  des  Epi- 
stoms,  die  oftmals  stark,  dann  schwacher  ist  und  bei  andern 
Arten  f ehlt,  darf  kaum  als  Gattungscharakter  angesehen  werden. 
Wiirde  ich  Fiihler-  und  Epistombildung  zur  Aufstellung  neuer 
Gattungen  benutzen,  so  wurden  wir  eine  Anzahl  sehr  arten- 
armer  Gattungen  haben,  die  in  dem  einen  Hauptmerkmal,  den 
10-gliedrigen  Fuhlern,  ubereinstimmen,  das  sie  von  alien  andern 
gut  scheidet.  Ich  glaube  aber  dass  wir  uns  vorlaufig  mit  den 
beiden  Gattungen  (zu  denen  Paita  von  Neu-Caledonien  als  dritte 
kommt)  begnugen,  bis  die  Entdeckung  von  zahlreichen  neuen 
Arten  es  wiinschenswert  erscheinen  lasst,  eine  weitere  Trennung 
vorzunehmen. 

Uebersicht  iiber  die  asiatischen  Arten  von  Menimus  Sharp. 

1.  Halsschild  an   den   Seiten  gerundet,   Korper   etwas   parallelseitig,   Flii- 

geldecken  einfarbig  braun,  ohne  Spur  von  Metallschimmer 2. 

Halsschild  trapezisch,  Seiten  gerade,  Korper  oval,  nach  hinten  erweitert, 
Flugeldecken  deutlich  metallisch.     Vorderindische  Arten 5. 

2.  Lange,  2.25  Millimeter,  Hinterkorper  sehr  stark  gewolbt,  Seitenrand  der 

Decken  von  oben  nur  ganz  vorn  sichtbar,  Halsschild  grob  punktiert, 
Mentum  quer,  ganz  flach.     (Japan.) M.  niponicus  Lewis. 
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Drei  Millimeter  und  grosser,  ganz  parallel,  Seitenrand  der  Decken  min- 
destens  in  der  Vorderhalfte  sichtbar,  Halsschild  fein  punktiert,  Men- 
turn  gewolbt  oder  mit  starker  Tuberkel 3. 

3.  Sechs    Millimeter    und    grosser,    Pronotum    oben    rauh,    besonders    beim 

Mannchen,  Fuhlerkeule  mit  schwach  queren  Gliedern,  lang.     (Ceylon.) 

M.  rugicollis  sp.  nov. 

Drei   bis    4.5    Millimeter    gross,    Pronotum    oben    glatt,    fein    punktiert, 

Fuhlerkeule  mit  stark  queren  Gliedern 4. 

4.  Drei  Millimeter  lang,  hellbraun,  Epistom  in  tiefem  Bogen  ausgeschnitten, 

die  Clypealsutur  leicht  eingedruckt.     (Philippinen;  Neu-Guinea.) 

M.  blairi  sp.  nov. 
Vier  bis  4.5  Millimeter  lang,  schwarzbraun,  Epistom  in  flacherem  Bogen 
ausgeschnitten,  die  Clypealsutur  leicht  erhaben.     (Java.) 

M.  kraepelini  sp.   nov. 

5.  Hinterkorper  sehr  stark  gewolbt,  sein   Seitenrand  von  oben  nur  dicht 

hinter  der  Schulter  sichtbar,  Halsschild  nicht  mit  lederartiger  Grund- 

skulptur M.  indicus  sp.  nov. 

Hinterkorper  flacher,  sein  Seitenrand  von  oben  bis  zur  Mitte  sichtbar, 
Halsschild   mit   lederartiger   Grundskulptur 6. 

6.  Fiihler   mit   4-gliedriger   Keule,   Kinn   mit  deutlichem   Langskiel,    Hin- 

terecken   des   Halsschildes  mit  kleinem,   scharfwinkligem  Ausschnitt. 

M.  ovalis  Allard. 
Fiihler  mit  5-gliedriger  Keule,  Kinn  mit  Hocker,  die  Ecken  des  Hals- 
schildes sind  abgeschnitten M.  caraboides  Allard. 

Menimus  niponicus  Lewis. 

Menimus  niponicus  Lewis,  Ann.  &  Mag.  Nat.  Hist.  VI  13  (1894)  398. 

Zur  Beschreibung  des  Autors  fuge  ich  nach  dem  einzigen 
mir  vorliegenden  Exemplar  (Cotype!)  einige  Erganzungen 
hinzu : 

Die  Augen  sind  sehr  klein  und  ragen  seitlich  kaum  aus  der 
Wolbung  des  Kopfes,  die  Wangen  sind  nicht  wie  bei  kraepelini, 
zum  Beispiel,  zuerst  parallel  und  dick,  sondern  geradlinig  bis 
zum  Vorderrand  des  Kopfes  verengt ;  das  Epistom  ist  nicht  aus- 
geschnitten, sondern  gerade  abgestutzt.  Der  Halsschild  ist 
gleichmassig  und  sehr  stark  gewolbt,  die  Seitenrandkehle  ist 
viel  schmaler  als  bei  den  andern  Arten,  der  Hinterrand  ist  von 
Ecke  zu  Ecke  in  sehr  breitem  Bogen  stark  nach  hinten  gezogen, 
also  nicht  gerade  abgestutzt;  auch  der  Vorderrand  ist  vorgezo- 
gen,  er  hat  keine  Randlinie,  die  Vorderecken  sind  kurz  verrundet 
rechtwinklig,  der  Einschnitt  der  Hinterecken  ist  sehr  schwach 
und  undeutlich.  Die  Punktierung  ist  wie  die  des  Kopfes  grob 
und  sehr  vereinzelt.  Die  Fliigeldecken  sind  in  beiden  Richtung- 
en  stark  gewolbt,  der  Seitenrand  ist  von  oben  nur  dicht  hinter 
der  Schulter  zu  sehen.  Das  Kinn  ist  ganz  flach,  ohne  Tuber- 
keln,  stark  quer.     Dornen  an  den  Tarsen  konnte  ich  ohne  mikro- 
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skopisches  Praparat  nicht  erkennen ;  ich  wollte  aber  das  einzige 
mir  vorliegende  Exemplar  nicht  zerlegen. 

Lange,  2.25  Millimeter. 

Japan. 

Durch  die  geringe  Grosse,  das  nicht  ausgerandete  Epistom, 
das  ganz  flache,  stark  quere  Kinn,  die  sehr  grobe  Punktierung, 
den  hinten  in  starkem  Bogen  vorgezogenen  Halsschild  von  den 
andern  mir  bekannten  Arten  verschieden. 

Menimus  kraepelini  sp.  nov. 

Ziemlich  parallelseitig,  glanzend  dunkelbraun,  stark  gewolbt. 

Der  Kopf  ist  dick,  in  der  Mitte  flach,  an  den  Seiten  gewolbt, 
die  winzigen  Augen  sind  kreisrund,  nach  aussen  fast  halbku- 
gelformig  gewolbt,  die  Wangen  sind  zuerst  parallelseitig  und 
liegen  vor  der  Mitte  der  Augen,  sie  sind  sehr  dick.  Die  Punk- 
tierung ist  weitlaufig  und  ziemlich  grob,  ungleichmassig,  vorn 
am  Epistom  grob  und  etwas  runzlig.  Die  Gegend  der  Quer- 
nacht  ist  leicht  erhoht,  sie  selbst  ist  nur  in  der  Mitte  angedeutet ; 
von  den  Wangen  an  ist  der  Vorderkopf  geradlinig  stark  verengt, 
und  hat  an  den  Seiten,  ungefahr  in  der  Mitte,  einen  winzigen  Ein- 
schnitt.  Das  Epistom  ist  in  breitem  Bogen  sehr  sanft  ausge- 
schnitten,  die  Ecken  ragen  nur  schwach  und  undeutlich,  nicht 
lappenartig  vor.  Die  Fiihler  sind  sehr  kurz,  die  Glieder  eng 
geschlossen,  Glied  3  ist  so  breit  wei  lang,  4  schwach  quer,  5  etwas 
starker,  6  ist  1.5  mal  so  breit  wie  lang,  die  letzten  vier  bilden 
eine  gut  abgesetzte  Keule,  7  bis  9  sind  2.5  mal  so  breit  wie  lang. 
Das  Kinn  ist  quadratisch  und  hat  eine  sehr  hohe,  glanzende, 
runde,  oben  mit  winzigem  Porenpunkt  versehene  Tuberkel. 

Der  Halsschild  ist  ungefahr  1.5  mal  so  breit  wie  lang,  quer- 
liber  sehr  stark  gewolbt.  Die  Seitenrandkehle  ist  breit,  nach 
vorn  etwas  verschmalert.  Der  Vorderrand  ist  fast  gerade  ab- 
gestutzt,  in  der  Mitte  nur  ganz  leicht  vorgezogen,  die  Randlinie 
ist  dort  vollstandig;  der  Hinterrand  ist  beinahe  gerade  abge- 
schnitten,  die  Hinterecken  sind  scharf  rechtwinklig,  sehr  fein 
ausgeschnitten,  die  Seitenrandkante  ist  ausserst  leicht  gekerbt, 
die  grosste  Breite  liegt  eben  hinter  der  Mitte,  von  dort  sind  die 
Seiten  nach  hinten  schwach,  nach  vorn  stark  verengt.  Die 
Punktierung  ist  sehr  fein,  wenig  eng,  gleichmassig,  viel  f einer  als 
die  des  Kopfes,  der  Grund  ist  mikroskopisch  fein  lederrunzlig, 
aber  glanzend. 

Die  Flugeldecken  sind  stark  gewolbt,  besonders  hinten,  die 
Seitenrandkante  ist  nur  in  der  ersten  Halfte  von  oben  sichtbar. 
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Die  Decken  sind  fast  parallel,  von  vorn  bis  zur  Mitte  nur  ganz 
schwach  erweitert,  die  Punktreihen  sind  nur  in  der  Vorder- 
halfte  deutlich,  die  Punkte  ziemlich  grob,  nicht  ganz  gleich- 
massig,  von  der  Mitte  an  allmahlich  erloschen.  Die  Zwischen- 
raume  sind  flach,  mit  einzelnen,  zum  Teil  in  Reihen  gestellten, 
etwas  feineren  Punkten  besetzt. 

Das  Prosternum  ist  vorn  querliber  in  starkem  Bogen  gewolbt, 
hinten  gesenkt  und  mit  Spitze  versehen,  also  nicht,  wie  bei  den 
andern  Arten,  wagerecht.  D]as  Mesosternum  ist  wie  gewohnlich 
rinnig  vertieft  und  liegt  tief  zwischen  den  Huften,  ist  also  sehr 
schmal  und  bis  zur  Hinterbrust  eingedruckt,  die  Mittelhiiften 
sind  vorn  ganz  frei.  Die  Beine  sind  dick,  die  Sohlen  haben 
die  normalen  kleinen  Zapfchen,  sie  sind  sehr  klein  und  meist  in 
der  langen  Behaarung  versteckt. 

Lange,  4.1  bis  4.4  Millimeter ;  Breite,  2.1  bis  2.2. 

Ftinf  Exemplare  in  den  Sammlungen  Hamburg,  Gebien,  Veth. 

Java,  Preanger  (Sijthoff)  ;  Tjibodas,  25ten  bis  28ten  Marz, 
1904  (Kraepelin). 

Diese  Art  unterscheidet  sich  von  denen  des  indischen  Fest- 
landes  durch  den  nicht  trapezischen  Halsschild  und  die  nicht 
metallischen  Decken,  kiirzere  Fuhler,  und  mehr  ausgebildete 
Punktstreifen,  ferner  durch  das  nicht  wagerechte  Prosternum. 
Sie  ist  neben  rugicollis  zu  stellen,  die  aber  uber  6  Millimeter 
gross  ist,  durch  eigentiimliche  Halsschildskulptur  und  ganz  an- 
dere  Fuhler  ausgezeichnet  ist. 

Menimus  blairi  sp.  no  v. 

Sehr  klein,  parallelseitig,  glanzend  hellbraun,  nackt. 

Der  Kopf  ist  sehr  gross,  flach,  die  Augen  sind  winzig  klein, 
nach  vorn  gerichtet;  die  sehr  langen  Schlafen  sind  so  dick  wie 
die  Augen  und  bestimmen  deren  Richtung.  Die  Wangen  treffen 
in  der  Mitte  auf  die  Augen,  sie  sind  stark  gewolbt,  von  ihnen 
an  ist  der  Vorderkopf  stark,  geradlinig,  ohne  sichtbaren  Ein- 
schnitt  verengt.  Die  Quernaht  ist  nicht  erhoht,  sondern  sehr  f ein 
eingedruckt.  Das  Epistom  ist  in  starkem  Bogen  ausgeschnitten, 
sein  Rand  lauft  der  Quernaht  parallel  und  wird  von  einer 
Reihe  groberer  Punkte  begleitet;  sonst  ist  die  Punktierung 
ziemlich  fein.  Die  Fuhler  sind  kurz  und  haben  eine  geschlos- 
sene,  4-gliedrige  Keule  von  stark  queren  Gliedern,  Glied  3  ist 
so  lang  wie  breit. 

Der  Halsschild  ist  queruber  stark  gewolbt,  ungefahr  doppelt 
f  so  breit  wie  in  der  Mittellinie  lang,  die  Basis  ist  fast  gerade 
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abgestutzt,  die  Mitte  des  Vorderrandes  sehr  leicht  vorgezogen, 
die  Seitenrandkehle  ist  nach  vorn  verschmalert,  im  ubrigen  dick, 
die  ausserste  Randkante  ist  kaum  wahrnehmbar  fein  krenuliert. 
Die  Punktierung  ist  fein  und  weitlaufig. 

Die  Flugeldecken  sind  parallelseitig,  stark  gewolbt,  die  Seiten- 
randkante  ist  von  oben  sichtbar,  sie  ist  ausserordentlich  fein 
gesagt  (durch  fein  eingedriickte  Borstenpunktchen) .  Es  sind 
Reihen  ziemlich  grober  Punkte  vorhanden,  nur  der  Seitenab- 
sturz  ist  irregular  punktiert.  Die  Zwischenraume  sind  ganz 
flach  und  mit  einzelnen  Punkten  besetzt,  ebenso  gross  wie  die 
der  Reihen. 

Das  Prosternum  ist  zwischen  den  Huften  sehr  schmal,  liegt 
etwas  vertieft  und  ist  hinten  ganz  niedergedruckt.  Auf  der 
Unterseite  des  Kopfes  hinter  den  Augen  befindet  sich  eine 
Gruppe  grober  Punkte.  Die  Mittelbrust  liegt  ganz  vertieft.  Das 
Abdomen  ist  entweder  mit  einzelnen  groben  Punkten  besetzt 
und  sehr  deutlich  lederrunzlig,  oder  (bei  den  Tieren  von  Taclo- 
ban)  fast  glatt.  Das  Analsegment  ist  queruber  leicht  vertieft 
und  mit  einzelnen  groberen  Punkten  versehen.  Die  Zapfchen 
an  den  Sohlen  sind  kaum  sichtbar. 

Lange,  3  bis  3.2  Millimeter. 

Sieben  Exemplare.  Philippinen :  Leyte,  Tacloban ;  Luzon,  La- 
guna;  Paete  ( W.  Schultze) .  Ferner  Neu-Guinea,  Misol,  aus  dem 
Britischen  Museum,  ex  coll.  Pascoe  und  coll.  Sharp. 

In  den  Sammlungen  London,  Schultze,  und  Gebien. 

Die  sehr  kleinen,  leider  nicht  ganz  sauberen,  auf  Karton  ge- 
klebten  Tiere  machten  eine  Untersuchung  der  Unterseite  schwer. 
Es  ist  also  nicht  ausgeschlossen,  dass  die  Tiere  so  verschiedener 
Herkunft  sich  doch  als  verschiedene  Arten  ausweisen.  Die  Tiere 
von  Tacloban,  auch  die  von  Misol,  haben  eine  scharfe  Tuberkel 
auf  dem  Mentum,  wahrend  die  Stiicke  von  Paete  ern  sanft 
gewolbtes  und  jederseits  leicht  grubig  vertieftes  Kinn  haben, 
ferner  zeigen  die  ersteren  einige  grobe  Punkte  auf  dem  Abdo- 
men, die  andern  nicht.  Da  im  ubrigen  die  Tiere  in  alien  Haupt- 
merkmalen  ubereinstimmen  (dem  tief  bogig  ausgeschnittenen 
Epistom,  der  Fuhlerbildung,  der  Skulptur,  der  parallelseitigen 
Form,  dem  niedergedruckten  Prosternum),  so  lasse  ich  sie  als 
Angehorige  einer  variablen  Art  gelten. 

Unsere  Art  hat  unter  den  Asiaten  als  nachsten  Verwandten 
den  M.  kraepelini  aus  Java,  ist  aber  viel  kleiner,  hellbraun,  und 
hat  ein  tief  ausgeschnittenes  Epistom,  ferner  nicht  eine  leicht 
erhohte  Clypealsutur.  Auf  den  ersten  Blick  noch  ahnlicher  ist 
eine  neue  Art  von  den  Philippinen,  die  mir  in  einem  Einzelstiick 
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aus  dem  Britischen  Museum  vorliegt.  Sie  entfernt  sich  aber 
weit  durch  winziges  Mentum,  stark  schrage  abgeschnittene 
Glieder  der  Keule,  gerade  abgestutztes  Epistom,  fast  gefurchte 
Fliigeldecken,  und  sehr  breite,  vorn  nicht  verschmalerte  Rand- 
kante  des  Pronotums.  Menimus  niponictts  aus  Japan  ist  noch 
kleiner,  mehr  oval,  hat  grob  punktierten  Halsschild,  queres  Men- 
tum, gerade  abgestutztes  Epistom,  und  wagerechtes  Prosternum. 

Menimus  ragicollis  sp.  nov.     Tafel  1,  Fig.  2. 

Lang  oval,  fast  parallelseitig,  massig  gewolbt,  glanzend  braun, 
nackt. 

Der  Kopf  ist  sehr  gross  und  dick,  hinter  den  Schlafen  sehr 
schwach  eingeengt.  Die  Augen  sind  sehr  klein,  liegen  ganz  an 
den  Seiten  und  sind  nach  unten  sehr  schwach  ausgezogen,  sie 
werden  durch  die  Wangen  nicht  eingeengt.  Diese  sind  etwas 
schmaler  als  die  Augen,  dick,  von  dort  ist  der  Vorderkopf  stark 
und  einfach  verengt,  die  Ecken  des  Epistoms  sind  scharf,  der 
Vorderrand  ist  in  breitem  Bogen  ausgerandet.  Die  Quernaht 
ist  sehr  fein,  aber  nicht  eingedruckt,  sondern  dort  ist  der  Kopf 
etwas  erhaben.  Die  Stirn  ist  flach,  stark,  etwas  langlich,  nicht 
eng  punktiert,  vorn  auf  der  Wolbung  gerunzelt.  Die  Oberlippe 
ist  gross,  ganz  flach,  und  mit  dem  Epistom  nicht  durch  eine 
Gelenkhaut  verbunden.  Die  Fiihler  sind  dick  und  kurz,  lang  be- 
haart,  Glied  2  ist  ziemlich  viel  kurzer  als  3,  3  gleicht  4,  5  ist  so 
breit  wie  lang,  6  ist  schwach  quer,  die  letzten  vier  sind  deutlicher 
quer,  eine  Keule  ist  also  nicht  gut  abgesetzt.  Auf  der  Unter- 
seite  sind  die  Mundteile  von  den  Augen  durch  einen  Zwischen- 
raum  abgesetzt,  der  fast  so  breit  ist  wie  die  Mittelpartie.  Das 
Kinn  ist  quer,  trapezisch,  mit  einer  sehr  hohen,  spitzen  Tuberkel 
versehen.  Das  Endglied  der  Labialpalpen  ist  sehr  lang  zylin- 
drisch,  das  der  Maxillarpalpen  dreieckig,  diese  Palpen  sind  auf 
dem  Grundteil  mit  einzelnen,  langen  Haaren  versehen. 

Der  Halsschild  ist  ungefahr  1.5  mal  so  breit  wie  lang,  an  den 
Seiten  kraftig  gewolbt,  oben  etwas  flachgedruckt,  die  Mittellinie 
ist  leicht  eingedruckt,  die  Punktierung  wenig  eng,  sehr  deut- 
lich,  die  Scheibe  beim  Weibchen  schwach,  beim  Mannchen  stark 
gerunzelt,  die  Runzeln  sind  erhaben,  verworren,  kurz.  Die 
grosste  Breite  liegt  ungefahr  in  der  Mitte,  nach  hinten  sind  die 
Seiten  schwach,  nach  vorn  starker  verengt,  die  Seitenrandkante 
ist  breit,  der  ausserste  Rand  sehr  leicht  uneben.  Die  Hinterecken 
sind  kurz  abgeschnitten,  nicht  mit  deutlichem  Ausschnitt  verse- 
hen, die  vorderen  sind  kurz  verrundet.  Das  Schildchen  ist  breit 
dreieckig. 

211568 8 
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Die  Flugeldecken  sind  parallelseitig,  sie  haben  einige  deutliche 
Punktreihen,  aber  nur  auf  der  Scheibe,  wahrend  die  seitlichen 
undeutlich  sind,  die  Zwischenraume  sind  ganz  flach  und  ebenso 
grob  und  weitlaufig  punktiert  wie  die  Streifen.  Die  Epipleuren 
sind  vor  der  Spitze  verkurzt. 

Die  Unterseite  zeigt  einzelne  kurze  Haare.  Prosternum  und 
Mesosternum  sind  zwischen  den  Hiiften  sehr  schmal,  das  erstere 
ist  vorn  etwas,  hinten  mehr  gesenkt,  dann  wagerecht,  die  Spitze 
ist  prononziert.  Die  Hiiften  liegen  hoher  als  das  Prosternum. 
Das  Mesosternum  ist  bis  zum  Metasternum  eingedriickt  und 
liegt  ganz  vertieft.  Die  Propleuren  sind  nur  ganz  hinten  leicht 
ausgehohlt.  Die  Hinterbrust  ist  zwischen  den  Hiiften  kiirzer 
als  der  Durchmesser  einer  Hufte.  Das  Abdomen  ist  kraftig 
und  etwas  rauh,  nicht  eng  punktiert.  Die  Schenkel  sind  ziem- 
lich  d'ick,  die  Schienen  gerade,  die  Tarsen  kurz,  die  vorderen 
und  mittleren  mit  sehr  langen,  zarten  Haaren  besetzt.  Auf  der 
Unterseite  sind  die  ersten  vier  Tarsenglieder  in  einen  spitzen 
Zapfen  ausgezogen,  der  sich  unter  das  folgende  Glied  schiebt, 
wodurch  die  Glieder  ganz  schrage  abgeschnitten  erscheinen. 

Lange,  6  bis  6.6  Millimeter. 

Zwei  Mannchen,  2  Weibchen,  von  Ceylon  (Nietner)  im 
Museum  Stettin  und  in  meiner  Sammlung. 

Dies  durfte  die  grosste  Art  der  Gattung  sein.  Sie  ist  von 
alien  mir  bekannten  Arten  durch  den  Sexuel-Dimorphismus  auf 
dem  Pronotum  verschieden,  von  den  nachsten  drei  Arten  durch 
den  parallelen  Korper  und  den  nicht  trapezischen  Thorax.  Am 
nachsten  steht  M.  kraepelini,  ist  aber  viel  kleiner,  hat  ganz  an- 
dere  Skulptur  des  Pronotums  und  anderen  Fuhlerbau. 

Menimus  ovalis  Allard.     Tafel  1,  Fig.  3. 

Chariotheca  ovalis  Allard,  Naturaliste  (1894)   104. 

Oval,  ziemlich  flach,  glanzend  braun,  Flugeldecken  deutlich 
metallisch,  Fiihler  und  Beine  rotlich. 

Der  Kopf  ist  gross,  vorn  beim  Beginn  des  Epistoms  deutlich 
gewolbt,  die  Quernaht  ist  nur  bei  starker  Vergrosserung  als 
feine,  glanzende  Linie  sichtbar.  Die  Wangen  sind  sehr  dick, 
aber  viel  schmaler  als  die  Augen.  Die  Punktierung  ist  ziemlich 
fein,  das  Epistom  hat  rundlich  vorgezogene  Ecken.  Die  Fiihler 
sind  schlank,  die  ersten  funf  Glieder  diinn,  3  ist  langer  als  4,  4 
and  5  sind  gleich  gross,  6  ist  etwas  grosser,  so  breit  wie  lang,  die 
letzten  vier  bilden  eine  gut  abgesetzte  Keule  von  grossen  Glied- 
ern,  die  aber  nur  wenig  quer  sind.     Das  Kinn  hat  einen  leichten 
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Mittelkiel  und  jederseits  ein  Grubchen,  aber  keinen  Zapfen.  Der 
Unterkopf  hinter  den  Mundteilen  ist  queruber  leicht  vertieft. 

Der  Halsschild  ist  genau  trapezisch,  die  Seiten  sind  von  der 
Basis  an  geradlinig  verengt;  die  Seitenrandkehle  ist  stark,  die 
Spitze  ist  fast  gerade  abgestutzt,  nur  ihre  Mitte  ist  leicht  rund- 
lich  vorgezogen,  die  Basis  ist  gerade;  die  Hinterecken  sind  in 
der  Breite  der  Randkehle  ziemlich  scharfwinklig  ausgeschnitten. 
Die  Punktierung  ist  sehr  fein,  wenig  eng,  und  hat  einzelne  gro- 
bere  Zwischenpunkte,  der  Grund  ist  mikroskopisch  fein  leder- 
runzlig. 

Die  Flugeldecken  sind  verhaltnismassig  flach,  so  dass  die 
Seitenrandkante  von  oben  fast  vollstandig  ubersehbar  ist,  aus- 
nahmsweise  (ein  Weibchen)  sind  die  Seiten  der  Endhalfte  tiber- 
deckt.  Nur  die  inneren  drei  bis  funf  Punktreihen  sind  auf  der 
Scheibe  deutlich,  die  ausseren  in  der  groberen  Punktierung  der 
Zwischenraume  ganz  geschwunden;  auch  hinten  sind  keine 
Punktreihen  ausgebildet. 

Das  Prosternum  ist  ganz  wagerecht  und  hat  einen  sehr  langen, 
spitzen  Fortsatz,  es  ist  oben  ungerandet.  Die  Mittelbrust  ist 
bis  zur  Hinterbrust  eingedruckt,  so  dass  die  Vorderseite  der 
Huften  freiliegt.  Die  Beine  sind  diinn,  die  Zapfen  an  den 
Sohlen  der  vorderen  Beinpaare  sind  sehr  klein,  die  Behaarung 
ist  lang. 

Lange,  5.2  bis  5.9  Millimeter;  Breite,  2.3  bis  3. 

Sieben  Exemplare  in  den  Sammlungen  Dahlem  und  Gebien. 

Sudindien:    Trichinopoly ;   Madura;   Shembaganur ;   Khasias. 

Die  Auffassung  dieser  Art  als  die  Chariotheca  ovalis  Allard 
bedarf  der  Rechtfertigung.  Dass  der  Autor  diese  oder  die 
nachste  Art  bei  der  Beschreibung  vor  sich  gehabt  hat  bezweifle 
ich  nicht;  dem  widerspricht  nur  die  Bemerkung  dass  sieben 
deutliche  Streifen  vorhanden  seien,  bei  meinen  Tieren  sind  zwar 
die  ausseren  Punkte  hin  und  wieder  reihig  angeordnet,  aber 
eigentliche  Punktlinien  sind  nicht  entwickelt.  Uebrigens  konnte 
Allard's  C.  caraboides  auf  unsere  Art  gedeutet  werden.  Dass 
der  Verfasser  von  elf  Fuhlergliedern  spricht  darf  nicht  wun- 
dernehmen.  Er  wird  iiberhaupt  nicht  gezahlt  haben  und  rech- 
net  daher  vom  elften  Gliede  an  ruckwarts,  weil  aber  die  meisten 
Tenebrioniden  elf  Glieder  haben.  Solche  Fluchtigkeit  ist  bei 
ihm  nicht  seiten.  Ich  erinnere  an  Ischnodactylus.  Hier  gibt 
er  in  der  Gattungsbeschreibung  zehn  Glieder  an  und  bei  seiner 
Art  /.  batesi  zwolf  Glieder.  Es  sind  aber  stets  elf  Glieder  vor- 
handen.    Noch  unglaublicher  klingt  es  dass  Allard  eine  echte 
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Chrysomela,  als  Tenebrionide  beschreibt,  namlich  als  Diphy- 
rrhynchus.1  Ich  habe  mich  fiir  die  vorliegende  Art  und  nicht 
ftir  die  folgende  entschieden  weil  Allard  von  vier  ausgebildeten 
Punktstreif  en  spricht.  Ein  endgiiltiger  Entscheid  kann  nur  nach 
Konsultation  der  Typen  erfolgen. 

Menimus  caraboides  Allard. 

Chariotheca  caraboides  Allard,  Naturaliste  (1894)  104. 

Auf  diese  Art  deute  ich  ein  Exemplar  meiner  Sammlung  von 
Madura,  Sudindien.  Sie  ist  der  vorigen  Art  tauschend  ahnlich, 
so  dass  auf  eine  ausfuhrliche  Beschreibung  verzichtet  werden 
kann;  sie  unterscheidet  sich  aber  sicher  durch  ganz  anderen 
Fuhterbau:  die  letzten  fiinf  Glieder  bilden  eine  gut  abgesetzte 
Keule,  das  Kinn  hat  statt  des  niedrigen  Langskieles  einen  schar- 
fen  Hocker,  die  Hinterecken  des  Halsschildes  sind  nicht  kurz 
ausgeschnitten,  sondern  sehr  kurz  schrag  abgestutzt,  die  Dorn- 
en  auf  der  Sohle  der  vorderen  Tarsen  sind  ganz  undeutlich. 

Lange,  5.6  Millimeter;  Breite,  2.7. 

Menimus  indicus  sp.  nov. 

Sehr  kurz  oval,  hinten  sehr  stark  gewolbt,  glanzend  braun, 
die  Fliigeldecken  metallisch. 

Der  Kopf  ist  sehr  dick,  in  der  Langsrichtung  leicht  gewolbt, 
eine  Quernaht  ist  auch  unter  starker  Vergrosserung  nicht  zu 
erkennen,  die  Augen  sind  wie  bei  den  vorhergehenden  beiden 
Arten  schrag  nach  vorn  and  zur  Seite  gerichtet,  klein,  rund,  die 
sehr  dicken  Wangen  sind  viel  schmaler  als  die  Augen.  Die 
Punktierung  ist  sehr  fein,  vorn,  besonders  auf  dem  Clypeus, 
befinden  sich  einige  grobe  Punkte;  die  Ecken  des  Epistoms 
ragen  leicht  und  kurz  lappenformig  vor.  Die  Fiihler  sind  kurz, 
Glied  4  ist  kugelig,  5  etwas  quer,  die  letzten  fiinf  Glieder  bilden 
eine  gut  abgesetzte  Keule,  deren  Glieder  stark  quer  sind,  doch 
ist  das  erste  Glied  der  Keule  kleiner  als  die  folgenden.  Das 
Kinn  hat  keine  Tuberkel,  sondern  ist  vorn  sehr  stark  gewolbt, 
und  hat  einen  feinen  Mittelkiel,  daneben  keine  eigentlichen 
Grubchen. 

Der  Halsschild  ist  trapezisch;  die  Seitenrandkehle  ist  breit, 
vorn  aber  verschmalert.  Die  Hinterecken  sind  sehr  kurz,  wink- 
lig  ausgeschnitten ;  der  Grund  des  Halsschildes  ist  nicht  wie  bei 
den  beiden  vorhergehenden  Arten  mikroskopisch  lederrunzlig, 
sondern  glatt,  er  ist  ausserst  fein  punktiert,  und  ausserdem  sind 

1  Lesne,  Bull.  Soc.  Ent.  Fr. 
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einige  grobere  Punkte  vorhanden.  Auf  der  Scheibe  finden  sich 
zwei  flache  Grubchen;  die  Vorderecken  sind  kurz  verrundet 
stumpfwinklig,  die  Mitte  des  Vorderrandes  ist  ganz  leicht  vor- 
gezogen. 

Die  Flugeldecken  sind  in  der  Mitte  am  breitesten,  von  dort  ist 
der  Seitenrand  des  Korpers  bis  zu  den  Vorderecken  des  Hals- 
schildes  geradlinig  verengt.  Der  Hinterkorper  ist  so  stark 
gewolbt  dass  die  Seitenrandkante  nur  dicht  hinter  der  Schulter 
von  oben  sichtbar  ist.  Nur  die  ersten  Punktreihen  sind  erkenn- 
bar,  der  ganze  seitliche  Teil  der  Decken  ist  verworren  punktiert. 

Der  Prosternalfortsatz  ist  sehr  lang  und  spitz,  das  ganze  Pro- 
sternum  wagerecht,  der  Eindruck  des  Mesosternums  reicht  wie 
gewohnlich  bis  zum  Metasternum  und  ist  furchig  vertieft,  die 
Hiiften  liegen  vorn  bloss.  Die  Beine  sind  langer  als  bei  der 
vorigen  Art. 

Lange,  5  Millimeter;  Breite,  2.6. 

Ein  Exemplar  in  meiner  Sammlung(von  Staudinger  und  Bang- 
Haas  erworben). 

Indien,  Madras.  t 

Diese  Art  bildet  mit  den  beiden  vorhergehenden  Arten  eine 
besondere  Gruppe  in  der  Gattung,  ausgezeichnet  durch  den  tra- 
pezischen  Halsschild  und  die  metallische  Flugeldecken.  Von 
ovalis  unterscheidet  sich  indicus  durch  sehr  stark  gewolbten 
Hinterkorper,  dessen  Seitenrandkante  nur  ganz  vorn  von  oben 
sichtbar  ist,  durch  ganz  andern  Fuhlerbau,  nicht  lederartige 
Grundskulptur  des  Pronotums,  und  kurzere  Beine.  Von  cam- 
boides,  der  ahnliche  Fuhler  hat,  unterscheidet  sich  unsere  Art 
durch  den  stark  gewolbten  Hinterkorper,  da®  nicht  mit  Zapf  chen 
versehene  Kinn,  und  den  nicht  mit  lederartiger  Grundskulptur 
versehenen  Halsschild. 

Genus  LABIDOCERA  novum 

Geflugelt,  Hinterkorper  parallel,  kurz,  gelbbraun,  ganzer  Leib 
behaart. 

Der  Kopf  ist  sehr  gross,  beim  Mannchen  sanft  eingedruckt, 
beim  Weibchen  flach,  die  Augen  sind  winzig  klein,  durch  die 
Wangen  nicht  eingeengt,  rund,  die  Schlafen  liegen  hinten  plat- 
tenformig  an  und  richten  die  Augen  nach  vorn,  diese  sind  fein 
fazettiert.  Die  Fuhler  sind  hochst  eigenartig,  11-gliedrig,  das 
erste  Glied  ist  ausserordentlich  gross,  beim  Weibchen  schrage 
abgeschnitten,  beim  Mannchen  so  lang  wie  der  Kopf,  am  Ende 
hakenformig  nach  innen  gebogen,  und  die  folgenden  Glieder 
setzen  sich  an  der  Seite  des  ersten  Gliedes  an,  etwa  in  der 
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Mitte,  es  ist  eine  starke,  aber  nicht  plotzlich  abgesetzte  Keule 
vorhanden,  das  zweite  Glied  ist  dicker  als  das  dritte,  dieses  ist 
beim  Mannchen  kugelig,  beim  Weibchen  langlich,  zylindrisch, 
die  vorletzten  Glieder  sind  sehr  stark  quer,  das  letzte  hat  eine 
blanke  Basis  von  halber  Gliedlange  und  eine  etwas  dreieckige, 
matte  Spitze.  Die  Oberlippe  ist  winzig  klein,  nicht  durch  eine 
Gelenkhaut  mit  dem  Epistom  verbunden.  Auf  der  Unterseite 
des  Kopfes  ist  zwischen  Auge  und  Maxille  ein  Raum  breiter  als 
der  Mundausschnitt.  Das  Kinn  ist  quer,  flach,  die  Maxillar- 
palpen  haben  ein  stark  beilformiges  letztes  Glied,  das  Endglied 
der  Labialpalpen  ist  spindelformig.  Die  Mandibeln  sind  am 
Ende  kurz  ausgeschnitten. 

Der  Halsschild  ist  sehr  stark  quer,  beim  Weibchen  so  breit, 
beim  Mannchen  breiter  als  die  Flugeldecken.  Die  Basis  ist 
ungerandet,  alle  Ecken  sind  breit  verrundet,  der  Vorderrand 
ist  gerade  abgeschnitten.  Das  Schildchen  ist  an  den  Seiten 
parallel,  das  Ende  halbkreisformig  verrundet. 

Die  Flugeldecken  sind  parallelseitig,  stark  gewolbt,  verworren 
punktiert,  die  Epipleuren  sind  vol^tandig,  aber  an  der  Spitze 
sehr  schmal. 

Das  Prosternum  ist  sehr  schmal,  hinten  wagerecht,  die  Vor- 
derhiiften  sind  deutlich  quer,  schrag  nach  vorn  gerichtet,  die 
Vorderhiifthohlen  sind  hinten  offen.  Die  Mittelbrust  ist  sehr 
lang,  flach,  ohne  Ausschnitt  zwischen  den  Hiiften,  dort  viel  tiefer 
liegend  als  diese,  und  sehr  schmal.  Das  Metasternum  ist  nicht 
langer  als  der  Durchmesser  einer  Htifte,  die  Gelenkhohlen  der 
Mittelhuften  sind  an  den  Seiten  offen  und  haben  einen  winzigen 
Trochantinus.  Die  Hinterbrust  ist  hinten  »f  ein  gerandet,  der 
Abdominalfortsatz  ziemlich  schmal  und  massig  spitz,  die  Gelenk- 
haut zwischen  den  letzten  Segmenten  ist  deutlich.  Die  Schenkel 
sind  sehr  dick  und  kurz,  unten  tief  ausgehohlt,  die  Vorderkante 
ist  schneidig  scharf,  hoher  als  die  hintere..  Die  Schienen  sind 
gerade,  sie  haben  samtlich  eine  Aussenendecke.  Die  Tarsen  sind 
zart. 

Diese  neue  Gattung  ist  von  hohem  Interesse.  Die  Bildung 
der  Vorderbrust,  das  heisst,  die  hinten  off enen  Vorderhiifthohlen, 
ist  ein  Charakter  von  grossem  systematischen  Wert.  Man 
kannte  jahrzehntelang  nur  eine  Tenebrioniden-Gattung  welcher 
dieses  Merkmal  zukommt,  namlich  Boros,  die  eben  wegen  dieser 
Eigentumlichkeit  von  mehreren  Autoren  von  den  Tenebrioniden 
abgetrennt  wurde;  Thomson  stellte  sie  zu  den  Pythiden.  Alle 
neuren  Systematiker  mochten  aber  in  Boros  nur  eine  aberrante 
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Tenebrioniden-Gattung  sehen.  Spater  hat  Winkler  noch  die 
blinde  Tenebrioniden-Gattung  Osphyoplesius  aufgefuncten,  die 
ebenfalls  hinten  offene  Vorderhufthohlen  hat.  Ich  glaube  dass 
bei  sorgfaltiger  Durchsicht  der  exotischen  Gattungen  sich  noch 
mehr  Gattungen  finden  werden.  Mir  sind  jetzt  die  folgenden 
Gattungen  bekannt:  Boros,  Osphyoplesius,  Aposyla,  Tanylipa, 
Labidocera,  ferner  eine  neue  Helopiden-Gattung  Catamoneurus, 
Reitter  (in  litt.),  ausserden  die  ganze  Unterfamilie  der  Erodi- 
inen,  ferner  die  Cryptochilinen.  Einige  Bemerkungen  zu  diesen 
Tieren  durften  nicht  uberflussig  sein.  Bei  den  Erodiinen  ist  das 
Merkmal  der  offenen  Gelenkhohlen  nicht  auffallig,  denn  bei  ihnen 
ist  eine  weitgehende  Verschmelzung  des  Skelettes  eingetreten,  so 
dass  das  Prosternum  von  dem  Mesosternum  nicht  abgebogen 
werden  kann;  vermutlich  haben  daher  die  alteren  Autoren  ge- 
glaubt  dass  unterhalb  der  Trennungsnaht  zwischen  Prosternum 
und  Mesosternum  sich  ein  Abschluss  der  Hufthohlen  finden 
wurde,  was  nicht  der  Fall  ist.  Aposyla  aus  Australien,  ausser- 
lich  unsern  Boros  sehr  ahnlich,  hat  nicht  getrennte  Vorderhuften, 
es  fehlt  also  eine  Wand  zwischen  den  Huften,  und  dieser  Char- 
akter  zwingt  uns  die  Gattung  uberhaupt  aus  der  Familie  der 
Tenebrioniden  herauszunehmen  und  sie  den  Lagriiden  zuzu- 
weisen. 

Aber  auch,  abgesehen  von  dem  Merkmale  der  offenen  Vorder- 
huften, ist  unsere  Gattung  durch  den  fast  beispiellosen  Fiihlerbau 
ausgezeichnet.  Das  erste  Glied  ist  ausserordentlich  verlangert, 
beim  Weibchen  schrag  abgeschnitten  und  die  folgenden  Glieder 
sind  an  der  schragen  Seite  eingelenkt,  beim  Mannchen  dagegen 
ist  das  gewaltig  verlangerte  erste  Fuhlerglied  hakenformig  und 
die  folgenden  Glieder  sind  in  der  Mitte  des  Gliedes  eingelenkt. 
Auf  den  ersten  Anblick  konnte  man  geneigt  sein  dieses  erste 
Glied  fur  die  stark  verlangerten  Mandibeln  zu  halten.  Nahere 
Verwandtschaft  mit  irgend  einer  andern  Gattung  besteht  nicht. 

Ich  verzichte  darauf  auf  diese  neue  Gattung  eine  eigene 
Unterfamilie  zu  errichten,  die  nur  aus  dieser  Gattung  und  dieser 
Art  besteht;  sie  ware  aber  viel  berechtigter  als  viele  andere. 

labidocera  abnormis  sp.  nov.     Tafel  1,  Fig.  4. 

Kurz,  ziemlich  parallel,  glanzend  braun,  aber  durch  ziemlich 
dichte  Behaarung  etwas  matt. 

Der  Kopf  ist  sehr  gross  und  breit,  beim  Mannchen  der  ganzen 
Breite  nach  leicht  vertieft.  Die  Augen  sind  sehr  klein,  ihr 
Innenrand  gebogen,  die  Wangen  sind  dick  und  glanzend,  der 
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ganze  EJppf  ist  leicht  und  deutlich  punktiert,  das  Epistom  ist 
stumpfwinklig  vorgezogen.  Beim  Weibchen  ist  der  Kopf  sanft 
gewolbt.  Das  erste  Fiihlerglied  des  Mannchens  (siehe  die  Gat- 
tungsbeschreibung)  ist  sehr  lang,  hornf  ormig,  gekantet,  auf  der 
Innenseite  leicht  geschwollen,  aussen  direkt  unter  der  Einlenk- 
ungsstelle  der  folgenden  Fuhlerglieder  leicht  winklig  abgesetzt, 
das  letzte  Ende  ist  scharfwinklig  geknickt  und  nach  innen 
gerichtet,  auch  dieses  hornartige  erste  Glied  ist  fein  behaart. 
Das  Ende  der  Fiihler  bildet  eine  starke,  aber  schlecht  abgesetzte 
Keule;  die  vorletzten  Glieder  sind  sehr  stark  quer,  etwas 
becherf ormig,  Glied  2  der  Fiihler  ist  grosser  und  dicker  als  3. 

Der  Halsschild  ist  beim  Mannchen  breiter  als  die  Fliigeldecken, 
Hinterecken  fehlen  ganz,  die  Seiten  sind  stark  gerundet  und 
gehen  direkt  in  die  Basis  iiber,  die  Querwolbung  ist  stark,  die 
Seiten  fallen  steil  ab,  doch  ist  die  Seitenrandkante  von  oben 
sichtbar,  sie  ist  mit  einer  schmalen,  scharfen  Randkehle  ver- 
sehen.  Die  Vorderecken  treten,  von  oben  gesehen,  ganz  leicht 
vor,  sind  aber  ebenfalls  verrundet,  die  basalen  Grubchen  sind 
sehr  breit  und  ganz  undeutlich,  die  Punktierung  ist  sehr  dicht 
und  fein,  gleichmassig. 

Die  Fliigeldecken  sind  in  der  Basalhalfte  ganz  parallelseitig, 
sie  sind  ebenfalls  dicht  und  gleichmassig,  sehr  fein  verworren 
punktiert.  Die  Punkte  sind  etwas  reibeisenartig,  das  heisst, 
sie  haben  einen  scharfen  Vorderrand.  Jeder  hat  ein  schrag  nach 
hinten  gerichtetes,  etwas  anliegendes,  goldgelbes  Harchen.  Die 
Schulterecken  sind  breit  verrundet  rechtwinklig.  Die  Seiten- 
randkante ist  von  oben  vollstandig  iiberdeckt.  Ueber  die  Un- 
terseite  ist  in  der  Gattungsbeschreibung  nachzulesen. 

Lange,  2.5  bis  3.2  millimeter. 

Mentawei,  Si-Oban,  April  bis  August,  1894  (E.  Modigliani) . 
Java,  Tjompea,  llten  Marz,  1904  (W.  Kraepelin). 

Vier  Mannchen,  2  Weibchen,  in  den  Sammlungen  Miinchen, 
Hamburg,  und  Gebien  (Typen)  !  Doch  muss  die  Art  auch  im 
Museum  Kopenhagen  vertreten  sein,  von  dem  ich  sie  tauschte. 

Genus  PENTAPHYLLTJS  Latreille 2 

Pentaphyllus  Latreille,  Regne  Anim.  II,  V   (1829)   30. 

Von  dieser  Gattung  sind  aus  dem  indo-malayischen  Gebtet 
bisher  drei  Arten  beschrieben,  alle  von  Borneo;  ausserdem  ist 
eine  Art  von  Japan  bekannt,  die  mir  leider  nicht  vorliegt.     Die 

2Weitere  Literaturangaben  siehe  Gebien:  Col.  Cat.  par  28,  p.  387. 
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meisten  Arten  aus  dem  tropischen  Afrika  und  Asien  sind  beim 
Mannchen  in  mannichfaltiger  Weise  gehornt,  und  unterscheiden 
sich  dadurch  von  den  nordischen  Arten. 

Auf  eine  Beschreibung  der  Gattung  kann  verzichtet  werden, 
sie  ist  ausfuhrlich  mehrfach  erfolgt.  Est  ist  moglich  dass  eine 
oder  die  andere  Art,  welche  Motschulsky  als  Hoplocephala  be- 
schrieb,  hierher  gehort,  aber  nicht  gerade  wahrscheinlich,  da  er 
alle  seine  Arten  gestreift  punktiert  nennt.  Sicher  ist  aber 
Hoplocephala  (Arrhenoplita)  pygmaea  Champion  aus  Australien 
ein  echter  Pentaphyllus. 

Uebersicht  uber  die  asiatischen  Arten  der  Gattung  Pentaphyllus  Latreille. 

1.  Die  ganzen  Wangen  des  Mannchens  sind  stark  zahnformig,   dreieckig 

aufgebogen,  Stirn  neben  den  Augen  langgrubig  vertieft,  Vorderschienen 

stark  gestachelt.     (Philippinen.) P.  spinipes  sp.  nov. 

Die  Wangen  sind  nie  zahnformig  aufgebogen,  wohl  aber  findet  sich  haufig 
ein  Zahnchen  an  den  Ecken  des  Epistoms.  Stirn  neben  den  Augen 
nicht  breit  gefurcht,  Schienen  fein  gestachelt  oder  gflatt 2. 

2.  Pronotum   vorn   gerandet;    Arten   nackt,   lackglanzend,   Mannchen   mit 

Hornchen  oder  Spitzchen  auf  dem  Epistom 3. 

Pronotum  vorn  ungerandet ;  Arten  fein  anliegend  behaart,  matt  glanzend, 
Mannchen  hochstens  mit  zwei  konischen  Tuberkeln  entfernt  vom 
Vorderrand  des  Epistoms 7. 

3.  Flugeldecken  tief  gefurcht.     (Borneo.) P.  striatals  Gebien. 

Flugeldecken  ohne  Spur  von  Streifen 4. 

4.  Oberseite  einfarbig,  oder  die  Decken  nur  ganz  undeutlich  hellgefleckt..  5. 
Oberseite  hellgelb  mit  schwarzer  Deckenbasis  oder  schwarz  mit  je  zwei 

hellen  Binden  auf  den  Decken 6. 

5.  Flugeldecken  mit  je  einer  etwas  helleren   Binde  vorn,   die    Ecken   des 

Epistoms  beim  Mannchen  nur  leicht  spitzchenformig,  nicht  hornartig 
aufgebogen,  Punktierung  fein,  die  Punkte  scharf  eingestochen.     (Men- 

tawei.) P.  mentaweicus  sp.  nov. 

Flugeldecken  ganz  einfarbig,  die  Ecken  des  Epistoms  beim  gut  entwickel- 
ten  Mannchen  mit  Hornchen,  Punktierung  grober,  aber  flach.  (Bor- 
neo.)    P.  4-cornis  Gebien. 

6.  Korper  schmal,  gelb,  Deckenbasis  schwarz.     (Ceylon.)..  P.  basalis  sp.  nov. 
Korper  breit,  schwarz,  Decken  mit  je  zwei  hellen  Binden.     (Neu-Guinea.) 

P.  bifasciatus  sp.  nov. 

7.  Korper  kurz,  Mannchen  mit  zwei  konischen  Tuberkeln  auf  dem  Clypeus, 

Prosternum  hinten  nur  leicht  gesenkt,  dann  scharf  senkrecht  abge- 

schnitten.     (Borneo;   Philippinen.) P.  biconiger  Gebien. 

Korper  zylindrisch,  langer,  Mannchen  ohne  Tuberkeln.  Prosternum  bis 
zum  Grunde  heruntergedruckt ;  mit  Kiel  am  Absturz.     (Java.) 

P.  inermis  sp.  nov. 
Pentaphyllus  basalis  sp.  nov. 

Ziemlich  schlank,  etwas  flach  zylindrisch,  gelb,  der  Hinter- 
kopf  und  die  Basis  der  Flugeldecken  schwarzbraun,  Korper  fast 
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nackt,  ausserst  kurz,  sehr  sparsam,  etwas  schuppenformig  be- 
haart. 

Der  Kopf  ist  auf  der  Stirn  beim  Weibchen  mit  einer  breiten 
flachen  Grube  versehen,  beim  Mannchen  dagegen  sehr  tief  ein- 
gedruckt,  die  Grube  des  Weibchens  deutlich  punktiert,  beim 
Mannchen  glatt.  Die  Wangen  schnuren  die  Augen  deutlich 
etwas  ein.  Beim  Mannchen  erhebt  sich  jederseits  innen  neben 
den  Augen  ein  kurzes,  senkrechtes,  konisches  Horn,  das  nackt 
ist,  beim  Weibchen  finden  sich  dort  zwei  rundliche  Tuberkeln, 
das  Epistom  ist  im  ersteren  Geschlecht  mit  spitzen,  etwas  auf- 
gebogenen,  aber  nicht  hornchenartigen  Ecken  versehen,  beim 
Weibchen  ist  der  Vorderteil  des  Kopfes  ungefahr  halbkreis- 
formig  vorgezogen.  Die  Fuhler  haben  eine  gut  abgesetzte  5- 
gliedrige  Keule  deren  Glieder  stark  quer,  oben  sehr  scharfkantig 
sind,  Glied  3  ist  viel  langer  als  breit,  4  und  5  sind  etwas  kugelig, 
so  breit  wie  lang,  6  ist  leicht  quer.  Das  Kinn  ist  stark  gehockert, 
die  grob  fazettierten  Augen  treten  unten  nahe  an  den  Maxillar- 
ausschnitt. 

Der  Halsschild  ist  queriiber  fast  zylindrisch  gewolbt,  doch  ist 
die  Seitenrandkante  von  oben  der  ganzen  Lange  nach  sichtbar. 
Die  Seiten  sind  sanft  gerundet,  Vorder-  und  Hinterrand  gerade 
abgestutzt,  die  Ecken  sind  breit  verrundet.  Die  Punktierung  ist 
zwar  fein,  aber  sehr  deutlich,  nicht  gedrangt,  einfach.  Die 
Breite  ist  nicht  ganz  doppelt  so  gross  wie  die  Lange. 

Die  Fliigeldecken  sind  an  der  Basis  schwarzbraun,  der  Fleck 
ist  etwas  dreieckig,  das  heisst,  am  Schildchen  viel  breiter  als 
an  den  Seiten.  Die  Punktierung  ist  ausserst  fein,  ganz  ver- 
worren,  aber  die  Decken  sind  durchscheinend  und  man  erkennt 
daher  Reihen  von  Punktflecken,  die  bei  fliichtiger  Betrachtung 
Punktreihen  vortauschen  konnen.  Die  Seitenrandkante  ist  von 
oben  nicht  zu  erkennen.  Das  Prosternum  ist  hinter  den  Huften 
wagerecht. 

Lange,  2.1  bis  2.2  Millimeter. 

Zwei  Mannchen  von  Ceylon  (Nietner)  im  Museum  Berlin,  das 
mir  ein  Exemplar  fur  meine  Samm^lung  uberliess.  Ein  Weib- 
chen von  Ceylon,  Nalanda  (W .  Horn,  1899)  im  Museum  Dahlem. 

Diese  gelbe  Art  ist  an  der  Farbung  leicht  zu  erkennen.  Die 
Kopfbildung  des  Mannchens  ist  ahnlich  wie  bei  striatus  und 
4-cornis,  doch  ist  bei  diesen  beiden  Arten  die  Stirn  nicht  so 
tief  eingedruckt,  und  die  Ecken  des  Epistoms  sind  hornartig. 
Die  Farbung  ist  ganz  anders,  der  Korper  viel  schmaler.  Pen- 
taphyllus  striatus  hat  uberdies  gefurchte  Decken. 
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Pentaphyllus  bifasciatus  sp.  nov. 

Kurz  elliptisch,  etwas  depress,  der  wagerechte  Querdurch- 
niesser  also  wesentlich  grosser  als  der  senkrechte,  glanzend 
schwarz,  Flugeldecken  mit  zwei  roten  Querbinden,  Fuhler  und 
Beine  rotbraun,  Unterseite  schwarz,  Korper  nackt. 

Der  Kopf  des  Mannchens  ist  der  Lange  nach  kraftig  ausge- 
hohlt,  vorn  quer  eingedruckt,  am  Innenrand  der  Augen  finden 
sich  zwei  senkrecht  aufgesetzte,  kraftige,  spitze,  nackte,  gleiche 
Horner,  die  Stirn  ist  weit  iiber  doppelt  so  breit  wie  ein  Auge 
von  oben  gesehen,  das  Epistom  ist  in  breitem  Bogen  verrundet 
und  hat  jederseits  ein  winziges  aufgesetztes  Zahnchen.  Die 
Punktierung  ist  ausserst  f ein,  in  der  Punktierung  kaum  sichtbar. 
Beim  Weibchen  fehlt  die  Stirngrube,  nur  der  Quereindruck  ist 
vorhanden,  ebensowenig  sind  Hornchen  und  Spitzchen  des  Epi- 
stoms  ausgebildet.  Die  Punktierung  ist  ziemlich  weitlaufig. 
ausserst  fein.  Die  Fuhler  sind  dick  und  haben  eine  stark  ab- 
gesetzte,  5-gliedrige  Keule,  Glied  3  ist  etwas  langer  als  4,  4  und 
5  sind  klein,  so  breit  wie  lang,  6  schwach  quer,  die  letzten  f  tinf 
sind  stark  in  die  Quere  gezogen  und  ziemlich  dicht  aufeinander 
geschlossen,  oben  sehr  scharfkantig. 

Der  Halsschild  ist  stark  quer,  fallt  an  den  Seiten  senkrecht  ab. 
Die  Spitzenrandung  ist  vollstandig.  Der  ganz  schwach  vorge- 
zogene  basale  Mittellappen  hat  auch  in  der  Mitte  keine  Spur 
von  Randlinie  oder  Aufbiegung.  Alle  Ecken  sind  breit  verrun- 
det, die  Mitte  des  Vorderrandes  ist  in  starkem  Bogen  vorgezogen. 
Die  Punktierung  ist  sehr  scharf  aber  fein  und  wenig  dicht,  das 
Schildchen  ist  rechtwinklig  dreieckig. 

Die  Flugeldecken  sind  ganz  irregular,  etwas  grober  als  der 
Halsschild  punktiert.  Jede  Decke  hat  zwei  quere,  nicht  ge- 
zackte,  ziemlich  schmale  Binden,  die  vom  Seitenrand  wagerecht 
liber  die  Decken  gehen,  aber  vor  der  Naht  aufhalten.  Die  Bin- 
den sind  ungefahr  so  breit  wie  der  schwarze  Raum  vor  der 
vorderen.  Die  Seitenrandkante  ist  von  oben  nicht  sichtbar. 
Die  Unterseite  ist  blank,  schwarz,  das  Prosternum  ist  hinten 
gerundet  gesenkt,  die  Propleuren  sind  der  ganzen  Lange  nach 
ausgehohlt. 

Lange,  2.1  bis  2.2  Millimeter. 

Zwei  Parchen  von  Neu-Guinea,  Dorey,  im  Britischen  Mu- 
seum und  im  Museum  Munchen;  1  Exemplar,  in  meiner  Samm- 
lung. 

Die  schwarze  Farbe  und  die  beiden  hellen  Querbinden  auf 
den  Decken  unterscheiden  diese  Art  von  alien  Gattungsgenossen. 
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Pentaphyllus  mentaweicus  sp.  nov. 

Sehr  kurz  elliptisch,  nicht  parallelseitig,  schwach  flach  ge- 
driickt,  nicht  eigentlich  zyiindrisch,  Oberseite  lackglanzend  braun, 
Flugeldecken  vorn  mit  einer  ganz  verwaschenen,  oft  undeutlichen 
hellen  Querbinde,  Fiihler  und  Beine  gelbbraun. 

Der  Kopf  des  Mannchens  hat  zwischen  den  Augen  zwei  senk- 
rechte,  spitze,  aber  nicht  sehr  lange  Horner,  ferner  sind  die 
Ecken  des  Epistoms  leicht  zahnchenartig  aufgebogen,  nicht 
eigentlich  gehornt.  Die  Stirn  ist  beim  Mannchen  kraftig  gru- 
benformig,  eingedruckt,  spiegelblank,  mit  kaum  einer  Spur  von 
Piinktchen,  der  Vorderkopf  ist  halbkreisformig,  die  Stirn  ist 
vorn  doppelt  so  breit  wei  ein  Auge  von  oben  gesehen.  Beim 
Weibchen  fehlt  jede  Spur  von  Eindruck  auf  der  Stirn,  doch  ist 
die  Querfurche  gut  ausgepragt.  Die  Fuhler  haben  eine  dunne 
Wurzel,  Glied  3  ist  etwas  langer  als  breit,  konisch,  4  und  5  sind 
so  breit  wie  lang,  sehr  klein,  6  ist  etwas  quer,  die  letzten  funf 
bilden  eine  stark  abgesetzte  Keule  von  sehr  stark  queren  Glied- 
ern,  deren  obere  Kante  sehr  scharf  ist,  das  letzte  Glied  hat 
eine  abgesetzte  diinnere  Spitze.  Das  Kinn  ist  stark  gewolbt, 
fast  gehockert.  Zwischen  Auge  und  Maxillarausschnitt  bleibt 
ein  Zwischenraum,  breiter  als  das  dritte  Fiihlerglied  lang. 

Der  Halsschild  ist  stark  gewolbt,  aber  die  Seitenrandkante 
ist  von  oben  breit  sichtbar,  die  Seiten  sind  stark  gerundet,  die 
Ecken  ganz  abgerundet,  die  Basis  ist  ungerandet  und  nirgend 
aufgebogen,  die  Spitzenrandung  ist  vollstandig,  aber  ausserst 
fein,  der  Vorderrand  ist  leicht  bogig  vorgezogen.  Die  Punk- 
tierung  ist  sehr  scharf,  aber  ausserordentlich  fein  und  wenig 
dicht. 

Die  Flugeldecken  sind  stark  gewolbt,  die  Seitenrandkante  ist 
nur  dicht  hinter  der  Schulter  gut  von  oben  sichtbar,  weiter  hin- 
ten  uberdeckt.  Die  Oberflache  ist  verworren  punktiert,  die 
Punkte  sind  so  weitlaufig  und  fein  wie  die  des  Halsschildes. 
Vorn  findet  sich  eine  gelbliche,  ziemlich  undeutliche  Querbinde, 
die  aussen  breiter  ist  als  innen  und  die  Naht  nicht  erreicht. 
Da  die  Flugeldecken  etwas  durchscheinend.  sind,  erkennt  man 
Reihenflecken  von  der  Unterseite  her. 

Die  Unterseite  ist  fast  nackt,  das  Prosternum  wie  gewohnlich 
in  sehr  breitem  Bogen  stark  ausgeschnitten,  zwischen  den  Huf- 
ten  schmal,  hinten  stark  gesenkt  und  hat  dann  einen  scharfen, 
senkrechten  Absturz.  Die  Mittelbrust  ist  schmal  und  liegt  tief. 
Die  Hinterbrust  ist  vorn  stark  gerandet,  der  Rand  aufgebogen, 
die  Brust  wird  durch  eine  kurze  Langsfurche  von  hinten  her 
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geteilt,  der  Abdominalfortsatz  hat  ebenfalls  einen  stark  auf- 
gebogenen  Rand.     Beine  ohne  Auszeichnung. 

Lange,  2.5  bis  2.9  Millimeter. 

Zwolf  Exemplare  in  den  Sammlungen  Dahlem,  Munchen,  und 
Gebien  (Typen  !). 

Mentawei,  Si-Oban,  April  bis  August,  1894,  und  Sipora,  Mai 
bis  Juni,  1894  (Modigliani) . 

Diese  Art  schliesst  sich  in  der  Korperform  und  dem  starken 
Glanz  an  die  vorige,  unterscheidet  sich  aber  sofort  durch  Far- 
bung  und  Zeichnung;  die  vordere  Binde  ist,  da  der  Korper 
sehr  hell  ist,  undeutlich. 

Pentaphyllus  4-cornis  Gebien. 

Pentaphyllus  4-cornis  Gebien,  Saraw.  Mus.  Journ.  2    (1914)   23. 

Pentaphyllus  4-cornis  ist  der  vorigen  Art  sehr  ahnlich,  doch 
sind  bei  gut  entwickelten  Mannchen  die  Zahnchen  des  Epistoms 
hornartig,  die  Punktierung  der  Oberseite  ist  grober,  aber  die 
Punkte  sind  flach,  eine  Querbinde  auf  den  Decken  fehlt,  ausser- 
dem  ist  der  Korper  langlicher. 

Borneo,  Banguey.     Mentawei,  Si-Oban. 

In  den  Sammlungen  Gebien  (Typen !)  und  Dahlem. 

Pentaphyllus  striatus  Gebien. 

Pentaphyllus  striatus  Gebien,  Saraw.  Mus.  Journ.   2    (1914)    22. 

Die  Bewaffnung  des  Kopfes  beim  Mannchen  weist  dieser  Art 
einen  Platz  an  neben  den  vorhergehenden,  sie  ist  ebenfalls  braun 
glanzend,  nackt,  aber  sie  ist  von  alien  mir  bekannten  Arten 
durch  die  gefurchten  Decken  verschieden.  Die  Punkte  in  den 
Furchen  sind  nicht  regelmassig  gestellt,  sondern  unordentlich. 

Borneo,  Banguey. 

In  meiner  Sammlung. 

Pentaphyllus  biconiger  Gebien. 

Pentaphyllus  biconiger  Gebien,  Saraw.  Mus.  Journ.  2    (1914)   23. 

Diese  kleine  Art  ist  viel  naher  mit  den  beiden  europaischen 
Arten  als  mit  den  Asiaten  verwandt,  sie  ist  wie  diese  f ein  behaart, 
matt  glanzend,  der  Halsschild  ist  vorn  nicht  gerandet,  sie  un- 
terscheidet sich  durch  die  Kopfbildung  des  Mannchens,  dieses 
hat  auf  dem  Clypeus  (nicht  am  Vorderrand  des  Epistoms)  zwei 
konische,  kraftige  Tuberkeln. 

Borneo,  Banguey,  in  meiner  Sammlung.  Philippinen,  Pala- 
wan, Puerto  Princesa.  Luzon,  Los  Bafios  (Baker  7008,  5998, 
8493). 
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Dieser  Art  nahe  verwandt  ist  eine  neue  aus  Ceylon  (Nietner), 
von  welcher  mir  leider  nur  ein  einziges  Exemplar  vorliegt,  das 
ich  nicht  zu  beschreiben  wage,  doch  sind  hier  zwei  kraftige 
Horner  vorhanden  und  der  Korper  ist  lang  zylindrisch,  bei 
biconiger  dagegen  sehr  kurz,  auch  sind  die  Augen  grosser,  f erner 
ist  die  Punktierung  dichter  und  daher  ist  der  Korper  matt. 

Pentaphyllus  inermis  sp.  nov. 

Hellbraun,  zylindrisch  (im  Querdurchmesser  kreisf  ormig) , 
mattglanzend,  Korper  nicht  sehr  dicht  mit  anliegenden,  goldgelb- 
en  Harchen  bekleidet. 

Kopf  in  beiden  Geschlechtern  einfach,  ungehornt,  Stirn  flach, 
ohne  Tuberkeln,  zwischen  den  Augen  nicht  ganz  doppelt  so 
breit  wie  ein  Auge.  Die  Augen  sind  gross,  grob  fazettiert, 
durch  die  Wangen  nicht  eingeengt.  Die  Querfurche  ist  ein 
kraf tiger  Eindruck,  der  hinten  flach  ist;  die  Wangen  sind  sehr 
kurz,  die  Seiten  des  Vorderkopfes  stark  eingezogen  verengt, 
daher  ist  das  Epistom  auf  kurze  Strecke  parallelseitig,  der 
Vorderrand  ist  ganz  gerade  abgeschnitten,  die  Punktierung  ist 
ausserst  fein,  nicht  sehr  eng,  gleichmassig.  Die  Fiihler  haben 
wie  gewohnlich  eine  5-gliedrige  Keule,  die  stark  abgesetzt  ist 
und  aus  sehr  queren  Gliedern  besteht,  das  letzte  ist  viel  kleiner 
als  das  zehnte,  so  breit  wie  lang  oder  schwach  quer,  die  mittleren 
Glieder  sind  winzig  klein,  perlig,  Glied  2  ist  viel  dicker  als  3, 
dieses  ist  etwas  langer  als  breit,  schwach  konisch.  Das  Endglied 
der  Maxillarpalpen  ist  lang  zylindrisch,  die  Augen  treten  unten 
bis  fast  unter  den  Maxillarausschnitt. 

Der  Halsschild  ist  vorn  ungerandet,  viel  starker  als  der  Kopf 
punktiert,  die  Punkte  sind  dicht,  im  Grunde  flach.  Die  Seiten 
sind  von  oben  gesehen  stark  gerundet,  von  der  Seite  gesehen 
fast  halbkreisformig  da  die  Ecken  in  sehr  breitem  Bogen 
verrundet  sind. 

Die  ganz  verworrene  Punktierung  der  Fliigeldecken  ist  grober 
als  die  des  Halsschildes,  nicht  gedrangt,  etwas  rauh,  jedes  Piinkt- 
chen  hat  ein  anliegendes  Harchen. 

Die  Unterseite  ist  nackt;  das  Prosternum  ist  vor  den  Huften 
ausserordentlich  kurz,  fast  kiirzer  als  zwischen  den  Huften  breit, 
aber  auch  dort  sehr  schmal,  es  ist  in  der  Langsrichtung  stark 
gewolbt,  fallt  vorn  stark,  hinten  bis  zum  Grunde  ganz  ab  und 
ist  im  hinteren  Absturz  gekielt.  Die  Mittelbrust  ist  nicht  ein- 
fach rinnig  vertieft,  sondern  hinten  senkrecht  eingedruckt,  so 
dass  sie  ganz  tief  liegt.  Die  Hinterbrust  ist  viel  langer  als  bei 
den  vorhergehehden  Arten,  viel  langer  als  der  Durchmesser  einer 


28,  i  Gebien:  Tenebrioniden,  VIII  127 

Hufte,  ihre  Mittellinie  ist  kraftig  gefurcht.  Das  Abdomen  ist 
ziemlich  stark  punktiert,  die  Schenkel  sind  dunn,  die  Schienen 
zur  Spitze  deutlich  etwas  dreieckig  verbreitert,  an  den  Hinter- 
tarsen  ist  Glied  1  ktirzer  als  2  und  3  zusammen. 

Lange,  2t3  bis  2.6  Millimeter. 

Java,  Preanger,  4,000  bis  6,000  Fuss  (Dr.  O.  Warburg). 
Ostjava  (Warburg).    Java,  Samarang. 

Vierzehn  Exemplare  in  den  Sammlungen  Hamburg,  Veth,  und 
Gebien. 

Pentaphyllus  biconiger,  die  nachstverwandte  Art  aus  dem 
asiatischen  Gebiet,  stimmt  mit  unserer  in  dem  vorn  nicht  ge- 
randeten  Pronotum,  dem  leicht  behaarten  Korper,  dem  matten 
Glanz  uberein,  sie  unterscheidet  sich  aber  durch  kurzeren,  brei- 
teren  Korper,  durch  die  Prosternalbildung ;  die  Vorderbrust  ist 
zuerst  etwas  niedergebogen  und  fallt  dann  senkrecht,  scharf 
ab,  bei  unserer  Art  dagegen  ist  das  Prosternum  einfach,  ganz 
heruntergebogen  und  am  Absturz  gekielt.  Ferner  hat  biconiger 
beim  Mannchen  auf  dem  Clypeus  zwei  kleine,  konische  Tuber- 
keln,  die  bei  unserer  Art  fehlen. 

Pentaphyllus  oblongus  Lewis. 

Pentaphyllus  oblongus  Lewis,  Ann.  &  Mag.*Nat.  Hist.  VI  13   (1894) 
398. 

Die  Art  is  mir  unbekannt  geblieben.  Die  Beschreibung  ist 
leider  ungenugend  und  lasst  mancherlei  Zweifel;  wir  erfahren 
nicht  ob  die  Art  nackt  oder  behaart  ist,  ob  das  Mannchen  einen 
bewaff neten  Kopf  hat  oder  nicht,  ob  das  Pronotum  vorn  gerandet 
ist,  ausserdem  schweigt  der  Verfasser  uber  die  Bildung  des 
Prosternums  und  die  Lange  der  Hinterbrust.  Aber  abweichend 
von  alien  mir  bekannten  Arten  ist  der  Fuhlerbau,  ferner  sind 
die  Decken  leicht  gestreift  und  der  Kopf  ist  leicht  langsge- 
strichelt. 

Japan. 

Pentaphyllus  spinipes  sp.  nov.     Tafel  1,  Fig.  5. 

Zylindrisch,  hellbraun,  lackglanzend. 

Mannchen,  Kopf  zwischen  den  Augen  flach,  innen,  neben  ihnen, 
grubig  vertieft,  die  breite  Grube  lauft  am  Auge  nach  hinten  und 
lasst  ihren  Innenrand  erhaben  erscheinen,  Stirnhorner  fehlen. 
Die  Augen  sind  langlich,  durchaus  nicht  eingeschnurt,  die  Stirn 
ist  vorn  sehr  breit,  sie  ist  sehr  fein  und  nicht  eng  punktiert. 
Die  ganzen  Wangen  sind  bis  vorn  zum  Epistom  sehr  stark  drei- 
eckig, hornartig  aufgebogen,  diese  Horner  seitlich  scharf  kom- 
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press.  Die  kurzen  Fiihler  haben  eine  stark  abgesetzte  Keule 
von  ftinf  sehr  queren  Gliedern,  auch  das  letzte  ist  breiter  als 
lang,  Glied  2  ist  kaum  dicker  als  3. 

Der  Halsschild  ist  grober  und  weitlaufiger  punktiert  als  der 
Kopf ,  die  Punkte  sind  rund,  flach,  alle  Ecken  sind  breit  verrundet, 
die  Basis  ist  jederseits  flach  ausgebuchtet,  die  Spitze  ist  nicht 
deutlich  gerandet. 

Die  Flugeldecken  sind  verworren  punktiert,  die  Punkte  so  grob 
wie  die  des  Halsschildes,  Streifen  fehlen. 

Die  Unterseite  ist  vorn  deutlich  anliegend  behaart;  das  Pro- 
sternum  ist  zwischen  den  Huften  schmal,  vor  ihnen  ziemlich  lang, 
es  fallt  hinten  bis  zum  Grunde  senkrecht  ab,  von  der  Seite 
gesehen  ist  es  halbkreisformig  gewolbt.  Der  Eiridruck  des  Me- 
sosternums  ist  vorn  senkrecht,  das  Abdomen  kraftig  und  etwas 
feilenartig  punktiert.  Die  Beine  sind  kurz,  die  Schienen  ver- 
haltnismassig  breit,  aussen  mit  scharfer,  stacheliger  Kante,  die 
besonders  an  den  Vorderschienen  sehr  deutlich  ist;  die  Stacheln 
sind  dort  gleichartig,  nicht  spitz,  borstenformig,  das  heisst, 
parallelseitig,  aber  klein.  Die  Hinterseite  der  Vorderschienen 
ist  gegen  das  Ende  leicht  ausgehohlt,  die  Aussenrandkante  ist 
also  dort,  von  der  Seite  gesehen,  leicht  nach  hinten  geschwungen. 

Lange,  3.2  Millimeter. 

Ein  Mannchen  von  den  Philippinen,  Mindanao  (H.  Peters), 
in  meiner  Sammlung,  mir  von  dem  Entdecker  freundlichst  uber- 
lassen. 

Diese  robuste,  lackglanzende  Art  ist  durch  die  Kopfbildung  des 
Mannchens  von  alien  andern  mir  bekannten  Arten  geschieden. 
Es  ist  bei  den  Arten  der  Gattung  im  mannlichen  Geschlecht  ent- 
weder  der  Kopf  ganz  einfach,  nicht  ausgezeichnet,  oder  nur  auf 
der  Stirn,  oder  auf  dem  Epistom  mit  Hornern  oder  Tuberkeln, 
bei  den  asiatischen  Arten  meist  auf  der  Stirn  mit  Hornchen  und 
auf  dem  Epistom  mit  Zahnchen.  Aber  nie  sind  die  ganzen  Wang- 
en  stark  zahnformig  aufgebogen  wie  bei  vorliegender  Art. 
Ueberdies  sind  die  stark  stacheligen  Schienen  auffallig.  Im  Ge- 
gensatz  zu  den  andern  nackten,  blanken  Arten  ist  unsere  vorn 
am  Pronotum  nicht  deutlich  gerandet. 


ILLUSTRATION 

Tafel  1 

Fig.  1.  Anisocara  gynandromorpha  sp.  nov.     Kopf  des  Mannchens. 

2.  Menimus  rugicollis  sp.  nov. 

3.  Menimus  ovalis  Allard.     Fuhler. 

4.  Labidocera  abnormis  sp.  nov.    a,  Kopf  des  Mannchens;  6,  Fuhler 

des  Weibchens. 

5.  Pentaphyllus  spinipes  sp.  nov.     a,  Kopf  de^s  Mannchens;   b,  Vor- 

derbein. 

211568 9  129 


Gebien:  Tenebrioniden,  VIIL] 


[Philip.  Journ.  Sci.,  28,  No.  1. 


TAFEL  1. 


CRICKET-LOCUSTS    (GRYLLACRIDS),   CHIEFLY  FROM 
THE  PHILIPPINE  ISLANDS 

By  H.  H.  Karny 
Of  Buitenzorg,  Dutch  East  Indies 

TEN   PLATES 

In  this  paper  are  discussed  some  gryllacrids  collected  by  Prof. 
C.  F.  Baker,  chiefly  in  the  Philippine  Islands.  The  study  there- 
of proved  to  be  very  interesting  as  most  of  the  Philippine  species 
were  known  hitherto  from  only  one  or  a  very  few  specimens. 
Moreover,  our  knowledge  of  the  fauna  of  Luzon,  as  well  as  of 
that  of  the  other  Philippine  islands,  was  extremely  poor.  It 
was  therefore  to  be  expected  that  comparatively  many  of  these 
gryllacrids  before  me  should  belong  to  new  species  or  subspecies, 
as  a  great  part  of  the  material  was  collected  on  other  islands. 
I  wish  to  express  here  my  sincerest  thanks  to  Professor  Baker, 
to  whose  kindness  I  owe  the  receipt  of  this  very  important 
material.  The  types  of  the  new  species  and  subspecies  described 
here  are  preserved  in  the  Buitenzorg  Zoological  Museum. 

This  material  has  shown  also  some  interesting  connections 
between  my  venational  system  and  the  geographical  distribution 
of  gryllacrids.  When  revising  the  gryllacrids  of  Buitenzorg 
Museum  1  I  found  there  only  a  single  specimen  of  venational 
type  III,  originating  from  Batjan,  Moluccas,  but  none  from  the 
Sunda  Islands.  Now,  in  the  Philippine  material  before  me, 
about  half  of  all  the  specimens  belong  to  this  type.  This  fact 
is  worthy  of  notice,  especially  as  the  Moluccas  show  some  zoo- 
geographical  relations  with  the  Philippines  in  other  respects  also. 
On  the  other  hand,  I  know  no  species  of  venational  type  III 
from  the  Malaysian  region  (s.  str.). 

'Treubia  5,  Livr.  1-3  (1924)  47-103,  206-234. 

131 


132  The  Philippine  Journal  of  Science  1925 

VENATIONAL  TYPE  I  2 
Gryllacris  arctatifonnis  sp.  nov. 

Gryllacris  arctata  Karny  (nee  Walker),  Treubia  5,  Livr.  1-3   (1924) 
59    (without  the  literature  there  cited). 

When  writing  my  paper  3  I  had  only  two  specimens  of  this 
species  before  me,  but  none  of  the  true  arctata.  As  stated  there, 
I  found  a  slight  difference  in  venation  on  comparing  my  speci- 
mens with  GriffiniV  figure,  but  I  thought  it  not  sufficient  to 
warrant  the  establishment  of  a  separate  species.  In  the  mean- 
time, I  received  from  Professor  Baker  three  specimens  of  true 
arctata.  It  is  now  clear  that  there  are  also  differences  in  the 
other  characters,  and  the  southern  species  is  therefore  to  be 
regarded  as  a  new  one. 

Very  similar  to  Gryllacris  arctata.  General  color  tawny 
yellow.  Head  narrower  than  in  that  species,  and  more  obconical 
in  frontal  aspect.  No  ocellar  spots  visible.  Frontal  fastigium 
without  dark  markings.  Fastigium  of  vertex  as  wide  as  first 
antennal  joint,  narrower  than  in  arctata. 

Pronotum  (Plate  4,  fig.  3)  practically  as  in  arctata  (Plate  4, 
fig.  4),  but  the  humeral  sinus  less  distinct.  All  legs  longer  and 
slenderer  than  in  arctata;  especially  the  fore  and  middle  tibia 
distinctly  longer,  set  with  much  longer,  movable  spines  (Plate 
4,  fig.  5).  Hind  femora  incrassate  in  basal  half,  about  four 
times  as  long  as  wide  (Plate  4,  fig.  5)  ;  in  arctata  scarcely  three 
times  as  long  (Plate  4,  fig.  2).  Tegmina  (Plate  2,  fig.  4)  a 
little  narrower  than  in  arctata.  Radial  sector  arising  in  the 
apical  third  of  tegmen.  No  oblique  cross  veins  between  medial 
and  cubital  veins  (Type  I,  s.  str.)  ;  the  former  simple,  the  latter 
three-branched. 

Ovipositor  slightly  curved,  practically  of  the  same  shape  as 
in  arctata,  but  shorter.  Female  subgenital  plate  semicircularly 
rounded   (Plate  3,  fig.  4)  ;  male  unknown. 

Measurements   of   Gryllacris   arctatiforrnis   sp,   nov. 
Length.  Female- 

T>      J  mm* 

Body 


Pronotum 


16.4-20 
m  3-3.4 

Tegmina  21.3-21.5 

Fore   tibiae  7    _  73 

Hind  femora  11.2-12 

Ovipositor  6"g_  ?  4 

2  Treubia  5,  Livr.  1-3  (1924)  50,  54. 

•Treubia  5,  Livr.  1-3   (1924)  50,  54. 
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Two  females  from  Mindanao;  one  from  Davao  (type),  one 
from  Butuan   (Baker). 

Gryllacris  arctata  Walker.4 

A  little  stouter  than  the  preceding  species.  Ocellar  spots 
distinct,  pale  yellowish.  The  two  upper  ones  small,  placed  at 
the  sides  of  fastigium  of  vertices,  close  to  the  antennal  grooves ; 
the  lower  one  very  large,  ovate,  occupying  almost  the  whole 
surface  of  frontal  fastigium.  This  shows  in  one  of  the  three 
specimens  before  me  at  the  sides  and  above  a  distinct  black 
margin,  as  described  by  Walker;  the  two  others  without  black 
markings.  Lower  margin  of  front  (close  to  the  clypeus) 
slightly  blackish.  Fastigium  of  vertex  a  little  wider  than  the 
first  antennal  joint. 

Legs  shorter  and  stouter  than  in  the  preceding  species;  fore 
and  middle  tibiae  set  with  much  shorter  spines  (Plate  4,  fig.  6). 
Venation  of  tegmina  (Plate  2,  fig.  3)  according  to  venational 
type  la,  namely,  with  an  oblique  cross  vein  between  medial  and 
cubital  veins.  Radius  with  four  branches  against  the  fore  mar- 
gin in  the  distal  part.  Radial  sector  arising  from  radius  always 
in  the  middle  of  tegmen,  four-branched;  sometimes  radial  vein 
five-branched  and  then  the  sector  three-branched  only.  Medial 
vein  simple;  cubital  vein  always  two-branched  (simply  forked). 

Ovipositor  slightly  curved,  longer  than  in  the  preceding  species. 
Female  subgenital  plate  (Plate  3,  fig.  2)  pentagonal,  with  rather 
acute  lateral  angles,  distad  emarginated  at  extreme  tip.  In 
addition  to  Griffini's  description  of  male  genitalia 5  I  give  here 
a  figure  of  male  end  of  abdomen,  as  seen  from  behind  (Plate 
3,  fig.  3). 

Measurements  of  Gryllacris  arctata  Walker. 


Length. 

Male. 

Female. 

Body 

mm. 

16.5-17 
3.8-  4 

22    -23.5 
5-6 
9.2-  9.5 

mm. 
18.5 
3.7 
25.5 
5.3 
9.4 
9.8 

Pronolum _       _     _ 

Tegmina __ .       __. 

Fore  tibiae 

Hind  femora     __   _   .     

Ovipositor ._   

4  To  this  species  belongs  the  literature  cited  in  Treubia  5,  Livr.  1-3 
(1924)  59;  see  also  Hebard,  Proc.  Acad.  Nat.  Sci.  Philadelphia  74  (1922) 
276. 

6  Atti  Soc.  It.  Sci.  Nat.  48  (1909)  99. 
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Three  specimens  before  me;  from  Mount  Maquiling,  Luzon, 
2  males,  and  from  Los  Banos,  1  female  (Baker). 

VENATIONAL  TYPE  II  6 

Gryllacris  pictipes  sp.  nov. 

Allied  to  fumigata  De  Haan,  nigripennis  Gerstacker,  and  tri- 
maculata  Griffini. 

Head  pale,  tawny  yellow,  with  a  slight  rosy  tinge,  especially  on 
occiput  and  the  hind  part  of  gense.  Eyes  dark  brown.  Behind 
them  the  lateral  margins  of  occiput  are  dark  blackish  infumated. 
Ocellar  spots  very  small,  pale  yellow,  rather  indistinct.  Fas- 
tigium  of  vertex  not  quite  twice  as  wide  as  first  antennal  joint. 
No  sulcus  between  vertex  and  frontal  fastigium.  Scrobes  of 
antennae  with  black  margins.  First  antennal  joint  pale,  blackish 
at  tip ;  the  following  joints  shining  black  until  about  the  middle 
of  pronotum,  then  gradually  becoming  brownish.  Below  eyes 
at  sides  of  front  a  sharp,  black  subocular  band.  Mandibles  and 
labrum  shining  black,  except  extreme  tip  of  latter  which  is 
brownish.  Palpi  yellowish  gray;  the  three  distal  joints  of  max- 
illary palpi  linear,  scarcely  widened  distad,  smoky  gray  in  distal 
half.  Apical  joint  of  labial  palpi  strongly  widened  distad,  in- 
f undibuliform,  obliquely  truncate  and  excavate  at  the  end,  smoky 
gray  along  median  margin  of  excavation,  on  both  excavated  and 
convex  sides. 

Pronotum  as  long  as  wide,  with  sharply  protruding,  linear 
margins.  Fore  and  hind  margins  very  slightly  rounded,  the 
latter  almost  truncate.  Lateral  lobes  not  very  high,  moderately 
appressed,  with  rounded  fore  and  hind  angles  and  a  very  shallow 
humeral  sinus.  Lower  margin  descending  backward.  Behind 
the  hind  angles  a  thick,  blunt,  pale  yellowish  tooth,  directed 
backward.  Anterior  transverse  sulcus  of  disk  broad  and  shallow, 
posterior  scarcely  any.  Longitudinal  sulcus  distinct,  shallow, 
with  a  more  distinct  impression  on  both  ends,  reaching  from 
about  the  beginning  of  third  to  the  end  of  fourth  fifth  of  pronotal 
length.  The  U-shaped  furrow  of  lateral  lobes  well  impressed, 
especially  with  a  stronger  impression  at  anterior  end.  Posterior 
(descendent)  sulcus  of  lateral  lobes  distinct.  The  surface  above 
these  furrows  strongly  arched. 

General  color  of  pronotum  (Plate  2,  figs.  1  and  2)  pale  yellow- 
ish, with  a  brownish  pink  tinge  on  disk.     Margins  all  around 

* 
6  Treubia  5,  Livr.  1-3    (1924)  51,  61. 
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shining  black,  except  in  the  neighborhood  of  fore  angles  of 
lateral  lobes,  where  they  are  of  the  same  pale  color  as  the 
surface.  The  black  color  of  fore  margin  produced  backward 
into  two  blackish  spots  on  fore  part  of  disk  separated  from  one 
another  by  a  narrow  median  pink  stripe ;  behind  these  two  spots 
are  two  smaller  ones  on  the  disk  at,  the  place  where  in  signifera 
the  widened  part  of  the  7-shaped  spot  is  situated.  Median 
furrow  blackish.  The  arched  part  above  the  U-sulcus  of  lateral 
lobes  also  black,  and  the  arched  part  behind  blackish  margined 
but  pale  in  the  center.  Before  the  upper  fore  angle  of  the 
large  black  spot  at  U-sulcus  a  minute  doubled  grayish  spot; 
between  the  large  spot  and  the  dark  median  sulcus  a  blackish 
longitudinal  line,  confluent  with  the  large  spot  in  the  hind  part. 

Mesopleura  and  metapleura  each  with  an  oblique,  dark  gray 
stripe,  from  base  of  tegmina  and  hind  wings,  respectively,  to 
coxa.  All  femora  yellowish,  along  undersurface  black  through- 
out the  whole  length;  in  the  distal  third  or  thereabouts  shining 
black  as  also  above  and  on  both  sides;  before  this  black  area 
with  a  slight  rosy  tinge  above.  All  tibiae  bright  yellow  with 
relatively  long,  black  spines,  and  abruptly  shining  black  at  base 
and  apex.  All  tarsi  shining  black  above,  tawny  below;  last 
joint  and  claws  black  also  beneath.    4 

Forewings  hyaline  in  basal  half  and  along  fore  and  hind  mar- 
gin, smoky  gray  in  distal  half,  but  here  also  some  cells  hyaline  in 
center.  Venation  (Plate  3,  fig.  1)  according  to  venational  type 
II.  Anterior  basal  cell  distad,  far  overreaching  posterior  one. 
Radial  vein  five-  or  six-branched ;  Rs  +  M  four-branched.  Me- 
dian vein  arising  from  base  of  tegmen  as  a  separate  stem, 
then  united  with  radial  vein  for  a  distance  of  about  four  cross 
veins,  then  separate  again  to  its  communication  with  radial 
sector.  Cubital  vein  three-branched;  the  oblique  cross  vein 
between  medial  and  cubital  veins  reaching  the  latter  close  behind 
origin  of  hind  branch ;  fore  branch  distad  thereof  forked  again. 

Hind  wings  intermediate  between  the  triangular  and  cycloid 
types,  dark  smoky  gray  from  base  to  margins.  The  cells,  about 
three  rows  along  outer  margin,  dark  throughout;  the  others 
with  obsoletely  hyaline  centers.  Cross  veins  margined  on  both 
sides  with  a  very  fine  hyaline  line;  the  same  is  the  case  with 
the  branches  of  radial  sector  and  with  the  spurious  length  veins 
near  the  outer  margin.  Cross  veins  before  Rs,  especially  in 
basal  part  of  wing,  without  hyaline  margins. 
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Abdomen  grayish  brown,  blackish  at  apex.  Cerci  yellow. 
End  of  male  abdomen  (Plate  4,  fig.  13)  very  similar  to  that 
of  nigripennis  and  its  allies,  according  to  type  B.  Cerci,  styles, 
and  margin  of  subgenital  plate  set  with  long  bristly  hairs. 

Measurements  of  Gryllacris  pictipes  sp.  nov. 

Male. 
Length.  mm. 

Body  30 

Pronotum  7 

Tegmina  37 

Hind  femora  16.5 

One  male  from  Mount  Maquiling,  Luzon  (Baker) . 

This  species  is  well  characterized  by  its  long  anterior  basal 
cell.  In  all  the  specimens  of  Gryllacris  fumigata  and  its  sub- 
species, the  venation  of  which  I  had  the  opportunity  to  study, 
the  anterior  basal  cell  does  not  overreach  the  posterior  one 
distad.  I  have  seen  no  specimen  of  Griffini's  trimaculata,  and 
the  author  says  nothing  in  his  description  as  to  venation.  If 
trimaculata  also  possesses  a  long  anterior  basal  cell,  it  must 
be  considered,  I  believe,  as  a  separate  species ;  if  these  cells 
are  of  the  same  shape  as  in  fumigata,  it  may  remain  as  a  sub- 
species thereof.  Gryllacris  pictipes  differs,  however,  from  tri- 
maculata by  its  sharp,  dark  subocular  bands,  by  the  black  pic- 
tured legs,  and  by  the  hyaline  margins  of  cross  veins  on  hind 
wings.  From  fumigata  it  may  be  distinguished,  besides  the 
venational  characters,  especially  by  the  black  markings  of  pro- 
notum. 

VENATIONAL  TYPE  III 7 

Gryllacris  plebeia  Still. 

Gryllacris  plebeia  StAl,  Oefv.  Vet.-Akad.  Forh.  (10)  34  (1877)  47; 
Brunner  v.  Wattenwyl,  Verh.  zool.-bot.  Ges.  Wien  38  (1888) 
334;  Kirby,  Syn.  Cat.  Orth.  2  (1906)  141;  Griffini,  Atti  Soc.  It. 
Sci.  Nat.  48  (1909)  91;  Boll.  Mus.  Zool.  Anat.  Torino  No.  668 
28  (1913)  7;  Ann.  Mus.  Nat.  Hungar.  11  (1913)  304;  Philip. 
Journ.  Sci.  §  D  10  (1915)  65,  70;  Bruner,  Univ.  of  Nebraska 
Stud.  Lincoln  No.  2  15   (1915)  267. 

Griffini  (1915)  gives  as  the  principal  characters  of  the  typical 
form,  in  describing  his  var.  immaculata,  the  following: 

Pronotum  maculis  duabus  parvis  anterioribus  fuscis  ornatum.  Spinae 
tibiarum  posticarum  basi  subtus  nigro-fusco  cincta.  Elytra  campo  antico- 
dimidio  basali  subhyalino,  ibique  vena  unica  obliqua  distincta. 

'Treubia  5,  Livr.  1-3  (1924)   51,  69. 


28,1  Karny:  Gryllacridse  137 

As  to  the  latter  character  he  says  (1909),  when  describing 
St&Ps  type  specimen : 

Campo  antico  in  dimidio  basali  fere  haud  venato,  vitreo,  tantum  vena 
obliqua  testacea  distincta  praedito. 

I  place  with  this  typical  form  (with  some  doubt,  however) 
two  specimens  (1  male,  1  female)  of  Professor  Baker's  collection, 
from  northwestern  Panay.  Each  agrees  in  one  character  with 
the  typical  plebeia,  the  male  having  the  hind  tibial  spines  black 
throughout  and  furnished  with  a  black  spot  on  tibia  at  the  spine 
bases,  and  the  female  having  blackish  spots  on  the  pronotum. 
The  other  characters  agree  in  both  specimens  with  Griffini's 
description  of  his  immaculata.  Especially  as  to  venation  of 
precostal  area,  I  can  find  no  difference  between  these  two  speci- 
mens and  the  specimens  of  immaculata  before  me.  The  costal 
vein  is  well  developed  in  all  the  specimens  I  have  seen,  testaceous, 
simple,  reaching  almost  as  far  as  the  end  of  the  fore  branch  of 
subcosta.  Precostal  veins  two  or  three,  very  weak  and  feeble, 
nearly  hyaline,  without  cross  veins  between.  If  they  become 
still  more  rudimentary,  as  they  may  be  in  St&Ps  type,  they  will 
be  very  indistinct;  but  I  do  not  believe  tlhat  this  will  prove  to 
be  a  character  of  importance. 

The  male  from  northwestern  Panay  before  me  has  its  pronotum 
quite  concolorous,  .without  black  markings.  It  agrees  in  this 
character,  therefore,  with  immaculata.  The  venation  of  tegmina 
agrees  entirely  in  its  chief  characters  with  that  of  the  female 
from  the  same  locality  and  with  that  of  immaculata,  but  shows 
some  differences  in  less  valuable  characters ;  it  may  be,  therefore, 
described  and  figured  here  (Plate  9,  figs.  1  and  2)  as  a  contri- 
bution to  our  knowledge  of  the  variation  of  venation  in  Gryllacris, 
all  veins  being  tawny  yellow.  Left  tegmen :  two  precostal  veins ; 
costa  simply  forked  near  base ;  subcostal  vein  simple  throughout, 
united  near  tip  with  hind  branch  of  costa.  Radial  sector  arising 
distad  from  the  middle,  three-branched;  radial  vein  simple. 
Then  follows  a  simple  longitudinal  vein,  in  the  basal  part  very 
approximated  to  the  following  one  and  connected  with  it  by 
some  thick  cross  veins.  The  following  longitudinal  vein  simply 
forked  at  the  end  of  basal  third.  There  can  be  no  doubt  that 
these  two  longitudinal  veins,  the  simple  and  the  forked,  represent 
together  the  media  which  is  usually  three-branched  in  this 
species,  but  the  fore  branch  here  is  split  off  as  a  separate  vein. 
The  following  veins  simple.  Right  tegmen:  three  precostal 
veins;  costa  simple;  subcosta  forked  close  before  tip.    Radial 
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sector  arising  basad  from  middle,  simply  forked;  radial  vein 
also  simply  forked.  The  following  vein  (media)  two-branched; 
following  ones  simple. 

Hind  tibiae  somewhat  infuscated  at  base  above;  at  each  spine 
base  with  a  black  spot;  spines  themselves  also  entirely  shining 
black.  End  of  abdomen  (Plate  3,  fig.  5)  very  similar  to  that 
of  immaculata,  described  by  Griffini  in  1913  ;8  but  tips  of  lobes 
of  subgenital  plate  broadly  rounded,  more  approximated  to 
middle  line  than  to  styles ;  the  latter  slender,  certainly  movable, 
distinctly  longer  than  in  immaculata.  Of  the  typical  plebeia 
the  male  was  not  known  hitherto.  It  is  therefore  not  impossible 
that  the  blackish  spots  on  pronotum  are  a  female  character  only, 
and  they  may  perhaps  be  wanting  in  the  male.  I  place  this  male 
therefore  with  the  typical  plebeia,  especially  because  of  its  black 
spots  on  hind  tibiae  at  the  spine  bases.  It  is  certainly  different 
from  immaculata,  because  of  the  shape  of  the  subgenital  plate 
and  styles. 

The  female  from  northwestern  Panay  agrees  very  well  as  to 
the  coloration  of  pronotum  with  Griffini's  description  of  Stal's 
type  specimen,  which  is  as  follows : 

Color  pronoti  pallide  flavido  testaceus,  leviter  incerte  nebulosus.  Mar- 
gines  omnes  anguste  dilute  ferruginei;  maculae  duo  parvae  nigro-fuscae 
superne  adsunt  (una  utrinque)  sat  proximae,  parum  post  sulcum  anticum, 
forma  incerta,  fere  triangulares  aequilaterae,  marginibus  et  verticibus 
dilutioribus,  vertice  externo  postico  cum  macula  dilutiore  magis  incerta 
connexo. 

The  female  before  me  has  two  black  spots  on  each  side  of  disk, 
namely,  one  on  each  end  of  the  V-shaped  furrow  of  lateral  lobes, 
the  posterior  one  larger  but  less  well  defined.  The  upper  mar- 
gin of  V-sulcus  nebulosely  infuscated;  longitudinal  furrow  of 
disk  also  slightly  darker. 

Venation  of  both  tegmina  practically  the  same,  corresponding 
well  with  that  of  immaculata  (Plate  10,  figs.  1  to  3).  All  longi- 
tudinal veins  behind  radius  blackish;  two  or  three  precostal 
veins;  costa  simple;  subcosta  simple  or  simply  forked  close  be- 
fore end.  Radial  vein  simply  forked  before  apex,  the  fork 
somewhat  longer  than  the  subcostal  one;  radial  sector  arising 
from  radius  a  little  distad  from  the  middle,  three-branched. 
Medial  vein  two-branched  or  three-branched,  in  the  latter  case 
the  hind  branch  of  chief  fork  forked  again.  The  following  veins 
simple. 

sBoll.  Mus.  Zool.  Anat.  Torino  No.  668  28   (1913)   7,  8. 
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Spines  of  hind  tibise  black  at  apex,  yellowish  in  basal  part, 
without  apposed  black  spots  near  their  bases.  Ovipositor  slightly- 
curved,  a  little  shorter  than  hind  femora. 

I  give  here  the  measurements  of  the  two  specimens  before  me, 
for  comparison  with  the  measurements  given  by  Griffini: 


Measurements  of  Gryllacris  plebeia  Stdl. 


Length. 


Body. 

Pronotum 
Tegmina. 


Male. 

Female. 

mm. 

mm. 

20 

27 

5 

5.7 

16.5 

19.5 

Length. 


Fore  femora. . 
Hind  femora  . 
Ovipositor 


Male. 


14.8 


Female. 


15 
13.5 


Gryllacris  plebeia  subsp.  immaculata  Griffini. 

Gryllacris  plebeia  subsp.  immaculata  Griffini,  Boll.  Mus.  Zool.  Anat. 
Torino  No.  668  28  (1913)  7,  8;  Philip.  Journ.  Sci.  §  D  10  (1915) 
65:.  70;  Bruner,  Univ.  of  Nebraska  Stud.  Lincoln  No.  2  15 
(1915)   267;  Griffini,  Mon.  Zool.  It.  No.  2  29    (1918)   28. 

Griffini  has  described  this  form  as  a  variety  only,  because 
he  knew  no  males  of  the  typical  plebeia  and  no  females  of 
immaculata.  From  the  material  before  me,  I  cannot  doubt 
that  immaculata  must  have  subspecific  rank  at  least,  if  not  spe- 
cific, because  of  the  difference  in  the  shape  of  the  male  subgenital 
plate  and  styles. 

I  place  with  immaculata  three  specimens  of  the  gryllacrids 
before  me;  from  Los  Banos,  male  (Baker),  Mount  Maquiling, 
Luzon,  female  (Baker),  and  Polillo,  female  (Taylor),  which 
agree  entirely  with  Griffini's  description.  The  female  from  Po- 
lillo is  stouter  than  the  other  specimens ;  that  from  Mount  Ma- 
quiling is  small  and  slender. 

Measurements  of   Gryllacris  subsp.  immaculata  Griffini. 


Length. 

Male  from 
Los  Banos. 

Female 

from 

Mount 

Maquiling. 

Female 

from 
Polillo. 

Body __ 

mm. 

20.8 

5.2 

18.6 

7.4 

13.7 

mm. 
18.3 

4.7 
15.8 

6.4 
12.3 
11 

mm. 
±25 
6.1 
17.8 
9.2 
15.5 
13.3 

Pronotum _    

Tegmina 

Fore  femora .     ... 

Hind  femora. .        __ 

Ovipositor 

140  The  Philippine  Journal  of  Science  1925 

I  have  nothing  to  add  to  Griffini's  detailed  description,  except 
as  to  the  venation  of  the  tegmina,  which  I  describe  here  for  the 
three  specimens  before  me. 

Male  from  Los  Banos. —  (Plate  10,  fig.  1).  Of  the  four  pre- 
costal  veins  on  right  tegmen,  the  second  and  third  have  a  short 
common  stem.  Costal  vein  simple,  on  left  tegmen  united  before 
tip  with  fore  branch  of  subcosta,  which  is  simply  forked  before 
the  end.  Radial  vein  four-branched,  a  little  before  origin  of  first 
branch  (close  distad  to  the  middle  of  tegmen)  giving  out  the 
radial  sector  which  remains  simple  on  both  tegmina  ( !).  Then 
follows  the  three-branched  medial  vein  (fore  branch  simple, 
hind  branch  forked  again  a  short  space  beyond  its  origin). 
Following  veins  simple. 

The  male  genitalia  (Plate  3,  fig.  6)  quite  as  described  by 
Griffini,  differing  from  those  of  typical  plebeia  (specimen  from 
northwestern  Panay)  by  the  bluntly  angulated  tips  of  subgenital 
lobes  which  are  more  widely  distant  from  one  another  than 
from  the  styles,  and  by  the  latter  being  short  and  broad,  almost 
triangular. 

Female  from  Mount  Maquiling. —  (Plate  10,  fig.  2).  With 
three  very  weak  and  feeble  precostal  veins ;  both  costa  and  sub- 
costa simple.  Radial  vein  three-branched;  basad  from  first 
branch,  about  in  the  middle  of  tegmen,  arises  the  radial  sector, 
which  is  simply  forked  before  the  end.  Medial  vein  simply 
forked  before  the  middle.     Following  veins  simple. 

Female  from  Polillo. —  (Plate  10,  fig.  3) .  With  three  precostal 
veins ;  costa  simple.  Subcostal  vein  simply  forked  a  little  distad 
from  its  middle.  Radial  vein  three-branched ;  radial  sector  aris- 
ing in  distal  third,  distad  to  the  fore  radial  branch,  simply  forked. 
Medial  vein  three-branched,  in  the  same  manner  as  in  the  male 
from  Los  Banos.     Following  veins  simple. 

Female  genitalia  practically  as  in  the  typical  form,  described 
by  Griffini  (1909) ,  but  the  short  median  lobe  perhaps  still  shorter 
in  immaculata.  Griffini  says  of  it  "leviter  rotundato-prominulo, 
sed  in  typo  subtus  retrorsum  plicato."  These  words  may  per- 
haps suggest  that  the  retroflexion  of  its  tip  might  possibly  be 
accidental;  but  I  believe  it  is  a  constant  specific  character,  as 
in  brachyptera  and  fuscinervis  (in  these  two  still  more  distinct), 
since  I  find  it  the  same  as  described  by  Griffini  also  in  the  plebeia 
(female)  from  Polillo  and  in  the  two  immaculata  (females)  be- 
fore me. 
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Gryllacris  plebeia  connexa  subsp.  nov. 

One  male  from  Mount  Banahao  (Baker)  agrees  very  well  with 
immaculata,  differing  very  slightly  by  the  blackish  castaneous 
labrum  and  by  a  somewhat  slenderer  body ;  but  the  venation  of 
both  tegmina  shows  a  remarkable  difference  from  the  immaculata 
specimens  before  me  and  will  therefore  be  described  and  figured 
here  (Plate  9,  figs.  3  and  4) . 

With  three  precostal  veins,  the  third  forked  on  right  tegmen. 
Costal  vein  simple,  subcosta  simply  forked  before  the  end. 
Radial  vein  two-branched  (left)  or  three-branched  (right). 
Radial  sector  arising  about  in  the  middle  of  tegmen,  forming  a 
short,  oblique  cross  vein  which  unites  the  radial  stem  with  the 
fore  branch  of  media.  This  is  a  character  hitherto  known  only 
from  venational  type  II;  but  the  reduced  venation  brings  this 
form  into  venational  type  III.  The  anterior  basal  cell  is  here 
quite  half  as  long  as  the  tegmen,  the  posterior  one  entirely 
wanting.  In  all  the  hitherto  known  species  of  venational  type 
II,  on  the  contrary,  the  posterior  basal  cell  also  is  always  present. 
If  this  remarkable  type  of  venation  should  prove  to  be  constant 
in  the  specimens  from  Mount  Banahao,  they  should  perhaps  be 
considered  as  a  different  species.  This  united  Rs  +  fore  branch 
of  media  is  three-branched  or  four-branched.  Medial  vein  it- 
self forked  before  the  union  with  radial  sector ;  the  hind  branch 
remains  simple  (right)  or  forked  again  (left) .  Following  veins 
simple. 

End  of  male  abdomen  (Plate  3,  fig.  7)  very  similar  to  that  of 
immaculata  and  differing  by  the  same  characters  from  the  typical 
plebeia.  Lobes  of  subgenital  plate,  however,  somewhat  more 
rounded  than  in  immaculata;  styles  of  the  same  shape,  and 
broadly  triangular. 

Measurements  of  Gryllacris  plebeia  connexa  subsp.  nov. 

Length.  mm# 

Body  21.5 
Pronotum  5 

Tegmina  I8.5 
Fore  femora  7.3 

Hind  femora  13 

Unfortunately,  I  have  only  one  specimen  of  this  form  before 
me,  so  that  I  cannot  say  whether  the  described  differences  are 
constant  or  not. 
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Gryllacris  brachyptera  Gerstacker.     Plate  1,  fig.  3. 

Gryllacris  brachyptera  Gerstacker,  Arch.  f.  Nat.  26  (1860)  269; 
Brunner  v.  Wattenwyl,  Verh.  zool.-bot.  Ges.  Wien  38  (1888) 
331;  Kirby,  Syn.  Cat.  Orth.  2  (1906)  140;  Griffini,  Ann.  Mus.  Nat 
Hungar.  11  (1913)  296,  304;  Philip.  Journ.  Sci.  §  D  10  (1915) 
65,  70;  Bruner,  Univ.  of  Nebraska  Stud.  Lincoln  No.  2  15  (1915) 
267. 

I  place  with  this  species  one  female  from  Tangkulan,  Bukidnon 
Province  (Baker)  which  differs  very  slightly  from  Griffini's  de- 
scription (1913). 

The  lateral  borders  of  fastigium  verticis  seem  to  be  a  little 
more  acute  than  in  Griffini's  specimen.  The  black  color  of  all 
tibiae  does  not  extend  as  far  as  in  that  species.  Extreme  base 
of  all  tibise  ferruginous ;  then  follows  a  broad  black  ring,  ending 
on  upper  surface  of  fore  and  middle  tibise,  at  end  of  first  third 
of  tibial  length ;  remaining  part  ferruginous.  In  the  hind  tibise 
the  black  color  extends  a  little  beyond  the  middle  of  tibia.  Shape 
of  ovipositor  and  subgenital  plate  agrees  perfectly  with  Grif- 
fini's  description,  and  the  latter  I  find  is  especially  typical  for 
this  species. 

As  Griffini  has  given  no  data  as  to  tegminal  venation,  I  find 
it  necessary  to  describe  and  figure  it  here  (Plate  8,  figs.  1  to  3). 
Subcosta  simply  forked,  fore  branch  united  before  its  tip  with 
end  of  costal  vein  on  right  tegmen.  Radial  vein  simply  forked ; 
radial  sector  three-branched  or  four-branched,  arising  basad 
from  fore  radial  branch.  Medial  vein  three-branched;  fore 
branch  remaining  simple,  on  left  tegmen  entirely  split  up  from 
hind  branch  as  a  separate  stem,  similarly  as  in  the  left  tegmen 
of  the  plebeia  male  from  Panay  (see  above)  ;  hind  branch  forked 
again,  on  left  tegmen  basad,  on  the  right  one  distad  from  the 
middle  of  tegmen.     Following  veins  simple. 


Measurements  of  Gryllacris  brachyptera  Gerstacker, 


Length. 

Body 

Pronotum 
Tegmina 
Fore  femora 
Hind  femora 
Ovipositor 


Female, 
mm. 

28.8 
6.5 

19.5 
8.5 

15.5 

15 


Gryllacris  brachyptera  brevisector  subsp.  nov. 

Male, — Rufo-testaceous,  paler  than  the  typical  brachyptera, 
similar  in  color  to  plebeia,  but  somewhat  larger  and  stouter  than 
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that  species.  Mandibles  a  little  darkened  at  extreme  tip,  not 
black.  Fastigium  of  vertex  as  in  the  female  from  Tangkulan. 
Ocellar  spots  yellow,  small,  not  very  distinct.  Margins  of  clypeus 
not  darkened.  Pronotum  shaped  and  sculptured  as  in  the  typical 
form,  rufo-testaceous,  without  darker  markings;  lateral  lobes 
more  yellowish,  with  a  fine  dark  margin  in  the  neighborhood 
of  hind  angle.  The  dimple  on  the  sides  of  disk  near  the  hind 
margin  9  even  larger  and  more  distinct  than  in  the  female  from 
Tangkulan.  Legs  yellowish  ferruginous;  the  tibiae  only  above 
and  on  sides  with  a  black  spot  below  knees,  which  is  somewhat 
larger  in  hind  tibiae,  here  extending  about  to  end  of  first  fifth 
of  their  length.  Spines  of  fore  and  middle  tibiae  yellowish, 
on  hind  legs  blackish,  of  the  same  number  as  in  the  typical  form 
(Griffini,  1913),  those  on  hind  tibiae  with  a  black  spot  apposed 
at  their  bases.  Male  genitalia  (Plate  3,  fig.  8)  very  similar 
to  those  of  plebeia  connexa;  subgenital  plate  with  a  semicircular 
blackish  spot  at  base  on  each  side,  between  them  a  narrow 
blackish  crossband  at  extreme  base. 

Tegmina  (Plate  7,  figs.  3  and  4)  very  similar  in  shape  and 
color  to  those  of  the  typical  form.  Radial  vein  three-branched, 
radial  sector  reduced,  arising  distad  to  fore  radial  branch,  simply 
forked.  Medial  vein  three-branched;  fore  branch  simple,  on  left 
tegmen  separated  nearly  throughout,  on  right  tegmen  twice 
touching  radial  stem  near  its  base;  hind  branch  forked  again, 
on  left  tegmen  basad,  on  right  one  distad  to  middle  of  tegmen. 
Following  veins  simple. 

Measurements  of  Gryllacris  brachyptera  brevisector  subsp.  nov. 

t  o«^v,  Male. 

Length.  mm 

Body  22 

Pronotum  q^ 

Tegmina  2(K6 

Fore   femora  9 

Hind  femora  15 

One  male  from  Tangkulan,  Bukidnon  Province  (Baker) . 

As  the  male  of  brachyptera  is  not  yet  known,  I  have  placed 
this  form  with  brachyptera,  where  it  belongs,  following  Griffini's 
key  (1915) ,  on  account  of  the  black  spots  of  all  tibiae.  It  seems, 
however,  also  to  be  very  near  to  plebeia,  especially  on  account 
of  the  less-developed  radial  sector  and  the  shape  of  end  of  ab- 
domen in  the  male.     It  is  not  impossible  that  it  would  better 

9Punctum  impressum  adest  in  vertice  gibbulae  posticae.— Griffini. 
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be  placed  as  a  subspecies  to  plebeia,  if  the  male  genitalia  of 
brachyptera  should  show  considerable  differences.  This  ques- 
tion cannot  be  decided  at  present,  and  I  therefore  place  the 
specimen  provisionally  with  brachyptera  until  males  of  the 
typical  brachyptera  shall  be  known. 

Gryllacris  fuscinervis  Stal. 

Gryllacris  fuscinervis  StAl,  Oefv.  Vet.-Akad.  Forh.  (10)  34  (1877) 
47;  Brunner  v.  Wattenwyl,  Verh.  zool.-bot.  Ges.  Wien  38  (1888) 
334;  Navas,  Bol.  Soc.  Aragon.  3  (1904)  138  (scripta) ;  Kirby, 
Syn.  Cat.  Orth.  2  (1906)  140  (scripta),  141;  Navas,  Bol.  Soc. 
Aragon.  No.  5  8  (1909)  103  (scripta) ;  Griffini,  Atti  Soc.  It. 
Sci.  Nat.  48  (1909)  88;  Ann.  Mus.  Nat.  Hungar.  11  (1913)  304; 
Bruner,  Univ.  of  Nebraska  Stud.  Lincoln  No.  2  15  (1915)  267 
(fuscinervis,  scripta);  Griffini,  Philip.  Journ.  Sci.  §  D  10  (1915) 
65,  69;  Mon.  Zool.  It.  No.  2  29   (1918)  29. 

This  species  belongs  in  Griffini's  key  (1915)  with  the  group 
with  "femora  tota  fulvo-testacea ;"  but  I  must  place  with  the 
species  two  of  the  specimens  before  me  in  spite  of  their  largely 
black  legs,  because  the  color  of  the  pronotum  does  not  agree  with 
any  species  of  the  group  with  "genicula  atrata,  seu  femorum 
apex  et  basis  tibiarum  atrata/'  This  is  in  accordance  with 
the  fact  that  Griffini  has  in  the  meantime  described  a  new 
variety  of  fuscinervis,10  characterized  by  its  "pedibus  totis  atris, 
excepto  apice  tibiarum  cum  tarsis  fulvo  et  coxis  ferrugineis." 
The  typical  fuscinervis  was  originally  from  Mindanao  (type  of 
Navas's  scripta,  whereas  Stal  has  given  for  his  type  only  the 
locality  "Philippines"),  the  var.  diamantii  from  Basilan,  south- 
west of  Mindanao.  The  two  specimens  before  me  seem  to  be 
about  intermediate  between  diamantii  and  the  typical  fuscinervis, 
and  were  collected  in  northwestern  Panay  (Baker).  I  name 
them  therefore : 

Gryllacris  fuscinervis  panay ensis  var.  nov.     Plate  1,  fig.  7. 

Differing  from  the  typical  fuscinervis  by  the  coloration  and 
the  somewhat  larger  size.  All  other  characters  as  in  fuscinervis. 
Ovipositor  and  female  subgenital  plate  practically  as  in  bra- 
chyptera ("genitalia  $  ut  in  speciebus  proximis"  Griffini,  1918). 
Male  subgenital  plate  and  styles  not  visible  in  the  specimen  before 
me,  because  the  end  of  abdomen  is  here  mutilated,  ninth  tergite 
of  male  quite  as  described  by  Griffini  (1909). 

10  Var.  diamantii  Griffini,  Mon.  Zool.  It.  No.  2  29   (1918)  29. 
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Measurements  of  Gryllacris  fuscinervis  panayensis  var.  nov. 


Length. 


Body. 

Pronotum.. 
Tegmina._ 


Male. 

Female. 

mm. 

mm. 

25.5 

28 

5.4 

6.2 

17 

21 

Length. 


Fore  femora. . 
Hind  femora- 
Ovipositor 


Male.     Female. 


mm. 
7 
13.2 


mm. 
8.5 
16.3 
15 


Much  darker  than  the  typical  form.  Head  blackish,  occiput 
and  clypeus  paler,  brown.  Ocellar  spots  and  the  short  stripes 
beneath  them  as  in  the  typical  form.  Forehead  entirely  black 
in  female,  with  a  median  longitudinal  pale  brownish  stripe  below 
inferior  ocellar  spot  in  male.  Labrum  darkened,  especially  along 
margins,  mandibles  blackish  at  tip.  Pronotum  with  a  large 
crescent-shaped,  yellowish  brown  spot  above  fore  angle  of  lateral 
lobes ;  otherwise  entirely  blackish.  All  femora  brownish  in  basal 
part,  black  in  distal  half  or  third.  All  tibiae  black  or  blackish 
brown  above,  paler  brown  below.  Tarsi  brown,  somewhat  dark- 
ened above.  Spines  of  fore  and  middle  tibiae  entirely  yellowish 
brown,  those  of  hind  legs  black. 

Venation  of  tegmina  (Plate  6,  figs.  1  and  2)  similar  to  that 
in  the  preceding  species,  according  to  venational  type  III.  With 
two  or  three  precostal  veins,  very  weak  and  feeble,  pale,  nearly 
hyaline;  cross  veins  between  them  and  between  costal  and  sub- 
costal veins  of  the  same  color.  Both  these  darker,  brown,  simple, 
or  the  subcosta  simply  forked  before  apex.  Radial  vein  two- 
branched  or  three-branched.  Radial  sector  somewhat  reduced, 
three-branched,  arising  in  the  male  before  me  (on  both  sides) 
distad  to  first  radial  anterior  branch,  in  the  female  basad 
from  it  on  left  tegmen,  entirely  wanting  on  the  right  one.  Me- 
dial vein  three-branched,  as  in  the  other  species  of  venational 
type  III  here  described,  the  anterior  branch  sometimes  separated 
(female,  left ;  male,  right  tegmen ;  in  the  latter  united  for  some 
distance  near  base  with  radial  stem).  The  anterior  medial 
branch  in  right  tegmen  of  the  female  before  me,  where  the 
radial  sector  is  wanting,  three-branched  before  apex.  It  is  cer- 
tainly an  anomalous  development  of  this  branch,  being  in  connec- 
tion with  the  reduction  of  radial  sector ;  nevertheless,  there  is  no 
oblique  cross  vein  between  radius  and  media,  which  could  other- 
wise represent  the  base  of  radial  sector.    Following  veins  simple. 

One  male  and  1  female  from  northwestern  Panay  (Baker) 
of  which  the  female  may  be  considered  as  the  type  of  this  variety ; 
the  female  is  somewhat  darker  than  the  male. 
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Gryllacris  nigrogeniculata  Brunner  v.  Wattenwyl.     Plate  1,  fig.  5. 

Gryllacris  nigrogeniculata  Brunner  v.  Wattenwyl,  Verh.  zool.-bot. 
Ges.  Wien  38  (1888)  330;  Kirby,  Syn.  Cat.  Orth.  2  (1906)  140 
(punctifrons,  partim) ;  Griffini,  Atti  Soc.  It.  Sci.  Nat.  48  (1909) 
96;  Ann.  Mus.  Nat.  Hungar.  11  (1913)  303;  Philip.  Journ.  Sci.  §  D 
10  (1915)  65,  69;  Bruner,  Univ.  of  Nebraska  Stud.  Lincoln  No.  2 
15   (1915)  267. 

As  there  exists  no  description  of  this  species  other  than  the 
short  one  by  Brunner,  I  must  give  some  additional  notes  from 
the  female  before  me.  General  appearance  very  similar  to  that 
of  plebeia  and  brachyptera,  quite  different  from  punctifrons,  as 
already  stated  by  Griffini.  Kirby's  synonymy  is,  therefore, 
erroneous. 

The  black  color  of  vertex  forms  an  acute  triangle  on  upper 
part  of  fastigium  when  seen  from  in  front.  Remaining  part  of 
anterior  surface  of  fastigium  testaceous.  Suture  between  ver- 
tex and  frontal  fastigium  distinct.  Upper  surface  of  head  with 
occiput  black  throughout.  Anterior  surface  of  first  and  second 
antennal  joints  black;  the  following  two  or  three  joints  entirely 
blackish,  the  others  brown.  Margins  of  antennal  scrobes  very 
finely  blackish  bordered,  with  a  larger  blackish  spot  at  their 
inner,  lower  angle,  produced  into  a  blackish,  hooklike  stripe  as 
far  as  the  place  where  in  punctifrons  and  sexpunctata  the  two 
lower  black  dots  are  situated.  Furthermore,  four  other  dots  are 
also  present,  namely,  one  on  each  side  of  forehead,  and  two  on 
upper  part  of  clypeus.  Eyes  beneath  and  behind  broadly  black- 
ish bordered.  Genae  testaceous,  subocular  furrow  visible  in 
lower  part  only,  broad  and  shallow.  Clypeus  smoky  bordered. 
Mandibles  and  labrum  blackish  in  distal  part.  Apical  joint  of 
palpi  slightly  thickened  distad,  that  of  labial  palpi  obliquely  trun- 
cate at  tip. 

Shape  and  sculpture  of  pronotum  similar  to  those  of  plebeia 
and  brachyptera,  not  very  distinct.  Margins  darkened  for  their 
entire  extent.  From  anterior  margin  on  each  side  of  disk  a 
large  black  spot,  produced  backward.  Longitudinal  sulcus 
blackish,  in  the  shape  of  an  arrowlike  line.  Posterior  (ascend- 
ing) branch  of  the  V-shaped  sulcus  of  lateral  lobes  black.  Of 
the  same  color  also  is  the  dotlike  dimple  on  sides  of  disk  near 
hind  margin,  but  smaller  and  less  impressed  than  in  brachyptera 
brevisector. 

All  veins  of  tegmina  (Plate  6,  figs.  3  and  4)  (also  the  precostal 
ones!)  dark  rufocastaneous.  Three  precostal  veins;  costa  and 
subcosta  simple.    Radial  vein  three-branched;  sector  reduced, 
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arising  far  distad  of  middle  and  a  little  distad  of  first  anterior 
branch,  two-branched  or  three-branched.  Medial  vein  at  base 
running  close  behind  radial  stem  but  not  united  with  it,  forked 
before  middle;  anterior  branch  remaining  simple,  hind  branch 
united  with  fore  branch  of  cubital  vein;  this  M2  -f-  CUj  simply 
forked,  on  right  tegmen  moreover  with  a  short  accessory  branch 
before  the  fork.  Hind  branch  of  cubital  vein  simple.  Anals 
simple,  except  the  last  two  which  arise  from  a  relatively  long 
common  shaft.  Venation  of  hind  wings  very  similar  to  that  of 
brachyptera  (Plate  8,  figs.  1  to  3),  but  radial  vein  and  sector 
each  four-branched  (in  brachyptera  the  former  three-branched, 
the  latter  five-branched)  ;  first  branch  of  radial  sector  arising 
close  before  middle  (less  basad  than  in  brachyptera). 

Legs  as  described  by  Brunner.  Spines  of  hind  femora  pale  at 
base,  seventeen  on  inner,  nine  on  outer  edge.  Ovipositor  slightly 
curved,  slender,  less  narrowed  in  distal  part  than  in  plebeia  and 
brachyptera,  obliquely  truncate  above  at  tip.  Female  subgenital 
plate  with  a  short,  basad-directed  tooth  at  extreme  base;  hind 
margin  obtusangulately  triangular. 

One  female  from  Polillo  (Taylor). 

I  place  with  this  species  also  one  male  from  Mount  Maquiling, 
Luzon  (Baker) ,  although  it  does  not  quite  agree  with  Brunner's 
description,  having  the  lobes  of  ninth  tergite  furnished  with 
sharp  spines  crossed  with  one  another  (Plate  4,  fig.  12),  whereas 
Brunner  says:  "lobis  rotundatis,  muticis."  I  must  suppose  that 
these  spines  were  overlooked  by  Brunner  or  broken  off  in  his 
type  specimen.  All  other  characters  accord  with  Brunner's  de- 
scription and  with  the  female  here  described. 

Occiput  with  a  large  V-shaped  tawny  yellow  marking.  The 
two  anterior  black  spots  of  pronotum  not  confluent  with  the 
broadly  black  fore  margin  (as  in  the  female  from  Polillo),  but 
distinctly  separated  therefrom  by  tawny  yellow.  Legs  as  in 
female;  hind  femora  with  eight  spines  on  outer,  thirteen  to 
fifteen  on  inner  edge.  Tegminal  venation  (Plate  6,  figs.  3  and 
4)  practically  as  in  female.  Radial  sector  very  short,  simple? 
(both  tegmina  being  mutilated  at  extreme  tip).  Medial  vein 
arising  from  base  as  a  separate  stem  close  to  the  radial  one, 
then  united  with  this  for  a  distance  of  about  three  or  four  cross 
veins  (on  both  tegmina!),  then  separated  again;  before  the 
middle  branched  into  a  simple  anterior  branch  or  simply  forked 
just  before  apex  and  an  oblique  cross  vein  uniting  with  the  fore 
branch  of  cubitus.     This  M2  +  Cu2  simply  forked  on  both  teg- 
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mina  just   distad   of  their  juncture,   hind   branch   of   cubital 
vein  simple.    Anals  as  in  female. 

Measurements  of  Gryllacris  nigrogeniculata  Brunner  v.  Wattenwyl. 


Length. 


Body. 

Pronotum. 
Tegmina. . 


Mount 

Maqui- 

ling 

male. 

Polillo 
female. 

mm. 

mm. 

25 

25.4 

6 

6.2 

±20 

20.4 

Length. 


Fore  femora. . 
Hind  femora- 
Ovipositor 


Mount 

Maqui- 

ling 

male. 


8.7 
15.7 


Polillo 
female. 


15.7 
12.3 


Gryllacris  nigrogeniculata  tristis  subsp.  nov. 

Very  similar  in  size  and  general  appearance  to  the  typical 
nigrogeniculata,  but  widely  different  from  it  at  first  view  by 
the  large  extension  of  black  color. 

Head  shining  black,  except  clypeus,  palpi,  and  labrum  which 
are  tawny  yellow,  clypeus  somewhat  darker,  brownish.  Inferior 
ocellar  spot  small,  well  defined,  elongate,  yellowish,  the  upper 
ones  not  visible.  Antennse  black  in  basal  part,  then  gradually 
becoming  fuscous.  Pronotum  tawny  yellowish,  black  all  around, 
the  black  color  at  the  fore  and  hind  margins  somewhat  produced 
on  disk ;  otherwise  no  black  markings. 

Tegmina  shining  black,  with  black  veins,  yellowish  hyaline  in 
precostal  and  costal  area,  grayish  in  distal  half  along  margins. 
In  the  paler  parts  of  tegmen  the  veins  also  are  black  and  nar- 
rowly bordered  with  black.  Venation  (Plate  7,  figs.  1  and  2) 
similar  to  that  of  the  typical  form.  The  radial  sector  arising 
on  left  tegmen  before  first  radial  fore  branch,  on  right  tegmen 
entirely  wanting.  Medial  vein  on  left  tegmen  simply  forked  a 
little  basad  of  middle;  on  right  tegmen  both  branches  of  chief 
fork  forked  again,  the  anterior  branch  somewhat  before  apex, 
the  hind  one  near  its  base.  Following  veins  simple.  Hind 
wings  cycloid,  gray,  with  deeply  black  veins.  Venation  quite  as 
in  the  typical  form. 

Femora  as  in  the  typical  form;  spines  of  hind  femora  black, 
with  apposed  black  spots  at  their  bases.  All  tibiae  shining  black 
throughout;  spines  also  black,  with  yellowish  tips  on  fore  and 
middle  tibiae.  First  tarsal  joint  black  above,  undersurface  and 
the  other  joints  tawny.  Ovipositor  of  similar  size  and  shape 
as  in  the  typical  form,  but  gradually  narrowed  to  the  acute  tip, 
not  obliquely  truncate  at  apex.  Female  subgenital  plate  some- 
what mutilated  in  the  specimen  before  me;  the  shape  seems, 
however,  to  be  similar  to  that  of  the  typical  form. 
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Measurements    of    Gryllacris   nigrogeniculata    tristis    subsp.    nov. 

Female. 
Length.  mm# 

Body  21 
Pronotum  5.5 

Tegmina  18.4 
Fore   femora  8 

Hind  femora  14.2 

Ovipositor  11. 5 

One  female  from  S^mar  (Baker) . 

Gryllacris  siderea  sp.  nov.     Plate  1,  fig.  2. 

This  name  may  be  derived  from  the  Greek  cn'8£os=iron,  steel, 
because  of  its  beautiful  steel  blue  color ;  or  from  the  Latin  sidera 
=stars,  because  of  its  metallic  splendor  and  of  the  coloration  of 
the  hind  wings — like  a  starry  sky — similar  to  that  of  the  New 
Guinean  urania. 

A  very  small  species.  General  color  steel  blue,  antennae  and 
all  legs  bright  orange  yellow.  Abdomen  reddish  brown,  with  a 
faint  steel  blue  gleam. 

Occiput  and  vertex  strongly  arched,  steel  blue.  Fastigium 
verticis,  when  seen  from  in  front,  more  than  one  and  a  half 
times  as  wide  as  first  antennal  joint,  with  protruding  lateral 
margins  below  upper  ocellar  spots.  Suture  between  vertex  and 
frontal  fastigium  not  discernible.  Ocellar  spots  yellowish 
brown,  the  upper  ones  distinct,  the  lower  ones  larger,  but  not 
well  defined.  Gense  dark,  with  a  slight  metallic  hue;  subocular 
furrows  broad  and  shallow,  in  the  upper  part  very  indistinct. 
Forehead  reddish  castaneous  with  a  blackish  band  along  clypeal 
margin  and  two  dark  longitudinal  bands  from  inner  lower  angle 
of  antennal  scrobes  to  clypeal  margin,  the  bands  not  well  defined, 
nebulose.  Mouth  parts  of  usual  shape,  brown.  Palpi  brownish 
yellow.  Apical  joint  of  maxillary  palpi  linear,  very  slightly 
thickened  distad ;  that  of  labial  palpi  very  much  enlarged,  almost 
infundibuliform,  obliquely  truncate  at  end. 

Pronotum  slightly  wider  than  long,  entirely  steel  blue.  Sculp- 
ture of  the  usual  arrangement,  but  very  slightly  developed;  the 
U-shaped  sulcus  of  lateral  lobes  only  sharp  and  deeply  im- 
pressed. Margins  of  pronotum  linear,  protruding.  Lateral 
lobes  little  appressed,  much  longer  than  high,  with  backward- 
descending  lower  margin ;  angles  bluntly  rounded.  No  humeral 
sinus.  Hind  margin  of  disk  truncate.  Above  hind  angle  of 
lateral  lobes  an  acute,  thick,  posteriorly  directed,  yellowish  spine. 
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Sterna  orange  yellow;  prosternum  unarmed;  mesosternal  and 
metasternal  lobes  produced  in  a  stout  downward-directed  spine. 

All  legs  short  and  stout,  uniformly  orange  yellow.  Spines  of 
fore  and  middle  tibiae  unicolorous,  yellowish,  hardly  longer  than 
in  Gryllacris  arctata  (Plate  4,  fig.  6).  Hind  femora  (Plate  4, 
fig.  7)  extraordinarily  wide  and  relatively  short,  below  with 
about  twelve  short  spines  on  each  margin.  Hind  tibiae  slightly 
curved,  above  with  seven  spines  on  each  margin,  which  are 
considerably  longer  than  those  of  femora.  All  these  spines  of 
the  hind  legs  with  darker  tips. 

Tegmina  uniformly  steel  blue.  Venation  somewhat  reduced. 
One  precostal  vein;  costal  and  subcostal  vein  simple,  the  area 
between  them  not  wider  than  that  between  subcosta  and  radius. 
Radial  vein  simple;  radial  sector  arising  close  behind  middle, 
simply  forked  at  apex.  Medial  vein  simply  forked  kbout  at  end 
of  first  third.     Following  veins  simple. 

Hind  wings  cycloid,  dark  brown,  nearly  black.  All  cross 
veins,  except  those  along  the  margins,  surrounded  by  large, 
orange  yellow  spots ;  more  than  thirty  such  spots  present  on  one 
wing.  By  this  coloration,  siderea  reminds  one  of  the  New  Gui- 
nean  urania,  but  the  orange  spots  are  more  numerous  and 
relatively  larger  than  in  uremia. 

Eighth  tergite  a  little  longer  than  the  preceding  ones.  Ninth 
tergite  (Plate  4,  fig.  8)  large,  arched,  with  a  rectangular,  con- 
cave impression  in  basal  part  (natural  or  perhaps  a  post-mortem 
deformation?)  ;  lower  margin  covered  by  the  large  subgenital 
plate,  so  that  it  is  not  possible  to  state  with  certainty  whether 
there  are  long,  crossed,  almost  horizontal  spines  present;  but  it 
seems  that  there  are  such  (type  A).  Cerci  moderately  long, 
bristle-haired.  Subgenital  plate  (Plate  4,  fig.  9)  extraordinarily 
large,  transversely  rectangular  in  basal  part,  then  of  the  shape 
of  a  large,  acutangular  triangle,  bluntly  rounded  at  apex.  Ven- 
tral surface  with  a  fine  longitudinal  furrow  and  an  obtusangu- 
late  cross  sulcus.  Styles  short  and  very  weak,  inserted  at  base 
of  triangular  part  of  subgenital  plate.     Female  unknown. 

Measurements  of  Gryllacris  siderea  sp.  nov. 

Male. 
Length.  mm. 

Body  16.5 

Pronotum  4.7 

Tegmina  12.3 

Fore   femora  5 

Hind  femora  8 

Ninth  tergite  1.7 
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One  male  from  Butuan,  Mindanao  (Baker) . 

A  very  characteristic  species,  well  distinguished  from  all 
others  by  its  beautiful  color  and  the  remarkable  shape  of  end 
of  abdomen  in  the  male.  Its  small  size  reminds  one  of  the 
species  of  the  punctifrons  group. 

VENATION AL  TYPE  Vb  n 

When  I  first  defined  my  five  venational  types12  I  knew  of 
type  V  only  species  with  very  reduced,  simple  venation,  like 
navicula  and  fasciata,13  corresponding  with  Walker's  genus 
Larnaca.  Later  I  found  in  some  species  of  this  type  14  a  vena- 
tion differing  from  type  IV  by  progressive  reduction  only, 
whereas  the  other  characters  were  the  same  as  in  type  IV, 
namely,  medial  vein  united  in  basal  part  with  radial  stem.  I 
named  this  venation  "Va,"  in  contrast  with  "Vb"  in  which 
the  media  arises  from  the  cubital  stem.15  At  that  time 18  I 
thought  it  not  impossible  that  Vb  might  perhaps  be  nothing 
more  than  a  mere  variety  of  Va,  and  this  opinion  was  sup- 
ported by  the  variability  of  G.  willemsei.17  At  the  present 
time,  however,  I  believe  such  cases  represent  rare  exceptions. 
In  by  far  the  most  examples  I  found  types  Va  and  Vb  rather 
constant  and  well  differentiated  from  each  other,  especially  in 
pallidula  (Va)  and  inconspicua  (Vb)  and  some  similar  species 
which  I  have  before  me  in  extensive  material  from  Java,  Buru, 
and  the  Key  Islands.  This  material  will  be  published  in  future 
papers  in  Treubia.  For  the  present  I  will  state  only  that  most 
of  the  species  of  type  Vb  are  not  to  be  derived  (in  a  phylogene- 
tical  sense)  from  Va  but,  I  think,  rather  from  III.  Gryllacris 
leefmansi  Karny  shows  very  clearly  the  manner  in  which  this 
evolution  may  have  occurred.  Here  18  the  cubital  vein  is  very 
closely  approximated,  in  the  basal  part,  to  the  medial  stem,  and 
it  is  easily  conceivable  that  they  may  be  quite  united  in  a  more- 
recent  stage  of  evolution.  This  consideration  is  the  reason  why 
I  place  here  Vb  after  III,  not  after  IV.    However,  it  will  be 

11  Treubia  5,  Livr.  1-3  (1924)   52,  100. 

"Schultze,  L.     Zool.  Anthrop.  Ergebn.  Sudafrika  No.  1  4    (1910)    38. 

13  Treubia  5    (1924)    103,  fig.  35. 

14  Treubia  5   (1924)   101,  fig.  33,  pallidula. 

15  Treubia  5   (1924)  102,  fig.  34,  inconspicua. 

.    16  Treubia  5  (1924)  100;  Zool.  Mededeel.  5  (1920)  151. 

17  Treubia  5  (1924)  230,  fig.  85. 

18  Treubia  5    (1924)   70,  fig.  28. 
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a  problem  for  further  study  to  distinguish  such  species  of  type 
Vb  as  have  originated  from  III  from  those  originating  from  Va 
(like  willemsei). 

Gryllacris  recticauda  sp.  nov.     Plate  1,  fig.  6. 

Female. — General  color  dark  yellowish  brown.  The  greater 
part  of  head  and  of  all  tibiae  black.  Ovipositor  very  dark 
blackish  brown. 

Head  somewhat  wider  than  pronotum ;  ovate,  somewhat  elon- 
gate, when  seen  from  in  front.  Occiput  and  vertex  strongly 
convex ;  f astigium  of  vertex,  when  seen  from  in  front,  somewhat 
wider  than  first  antennal  joint,  with  bluntly  rounded  lateral 
margins.  Forehead  shining,  with  fine  impressed  dots  and  with 
one  larger  dot  below  on  each  side ;  in  the  neighborhood  of  clypeus 
depressed,  almost  concave.  Subocular  furrows  visible  only  in 
lower  part  as  a  broad  triangular  impression.  Mouth  parts  of 
the  usual  shape.  Apical  joint  of  maxillary  palpi  distad  a  little 
widened,  that  of  labial  palpi  somewhat  more  widened  and  ob- 
liquely truncate  at  end. 

Occiput  and  gense  tawny  brown.  Vertex,  eyes,  and  entire 
forehead  black.  Ocellar  spots  present,  distinct,  yellow,  the  upper 
ones  narrow,  ovate,  the  lower  one  larger,  more  than  half  as  wide 
as  the  frontal  fastigium,  orbicular,  well  defined.  No  other  pale 
spots  or  stripes  between  the  ocellar  ones.  Antennal  scrobes 
pale,  tawny.  First  antennal  joint  and  basal  half  of  second  one 
black;  remaining  ones  tawny  ferruginous.  Mouth  parts  yel- 
lowish brown,  apical  joints  of  all  palpi  somewhat  darkened  at 
extreme  tip. 

Pronotum  unicolorous,  tawny  brown,  without  any  blackish 
longitudinal  band  on  disk,  with  linear,  protruding,  somewhat 
darker  ferruginous  margins;  half  cylindrical  in  shape,  when 
seen  from  above ;  somewhat  longer  than  wide.  Anterior  margin 
slightly  rounded,  a  little  thickened;  anterior  cross  furrow  dis- 
tinct, impressed.  Longitudinal  sulcus  very  shallow,  forming 
two  elongate  dimples,  one  about  in  the  middle  of  disk,  the  other 
farther  behind.  Hind  cross  furrow  very  indistinct,  somewhat 
visible  on  sides,  in  the  middle  nearly  absent.  Hind  margin 
slightly  rounded,  almost  truncate.  Lateral  lobes  much  longer 
than  high,  little  appressed ;  fore  and  hind  angles  rounded ;  lower 
margin  straight,  somewhat  descending  backward.  No  humeral 
sinus.  The  V-shaped  sulcus  and  the  oblique  posterior  one  dis- 
tinct, impressed.     Space  between  them  arched,  on  that  above 
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the  posterior  sulcus  a  little  impressed  dimple,  similar  to  that  in 
nigrogeniculata  and  brachyptera. 

Tegmina  (Plate  2,  fig.  5)  short,  not  reaching  to  end  of  ab- 
domen. General  color  tawny  yellowish  in  basal  half,  grayish 
hyaline  distad;  veins  testaceous,  a  little  darkened  apically. 
With  about  four  precostal  veins;  costa  and  subcosta  simple. 
Radial  vein  simple  on  left,  simply  forked  on  right  tegmen. 
Radial  sector  arising  somewhat  distad  of  middle,  on  left  tegmen 
forked,  both  branches  forked  again,  on  right  tegmen  three- 
branched.  Medial  and  cubital  veins  arising  from  a  short  com- 
mon stem ;  on  left  tegmen  each  of  them  simply  forked ;  on  right 
tegmen  media  three-branched  (anterior  branch  simple,  hind 
branch  forked  again),  cubitus  simple.  Anals  simple.  Hind 
wings  cycloid,  grayish  hyaline,  with  darker  veins. 

Legs  moderately  stout,  haired.  All  femora  tawny  throughout. 
Fore  and  middle  tibiae  black  in  basal  part,  yellowish  brown  in 
distal,  the  black  color  reaching  to  middle  on  undersurface  to 
beginning  of  apical  fourth  on  upper  surface.  All  spines  yellow- 
ish. Hind  femora  on  outer  margin  with  nine,  on  inner  with 
fifteen  spines,  which  are  blackish  at  apex.  Hind  tibiae  with 
seven  spines  on  each  side ;  black  from  knee  to  last  spine,  remain- 
ing apical  part  tawny ;  spines  black  at  base  and  at  apex,  brown- 
ish in  their  middle.     All  tarsi  tawny  brown. 

Abdomen  dark  brown.  Cerci  relatively  short.  Ovipositor 
straight  throughout,  narrow,  gradually  narrowing  from  base  to 
tip,  subacute  at  apex.  Female  subgenital  plate  with  basad  re- 
flexed  hind  margin,  similar  to  that  in  fuscinervis  and  brachyp- 
tera; but,  besides  the  rounded  median  lobe,  there  is  on  each  side 
a  more  projecting,  subacute,  toothlike  lateral  lobe. 

Measurements  of  Gryllacris  recticauda  sp.  nov. 

Female. 
Length.  mm. 

Body  26.5 
Pronotum  5.2 

Tegmina  15 
Fore  femora  7 

Hind  femora  13.7 

Ovipositor  13.3 

One  female  from  Kolambugan,  Mindanao  (Baker). 

This  new  species  comes  close  to  fuscinervis,  in  Griffini's  key 
(1915),  but  differs  from  it  by  the  color  of  head  and  pronotum, 
the  tegminal  venation,  the  straight  ovipositor  and  the  shape  of 
the  female  subgenital  plate. 
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Key  to  the  species  allied  with  Gryllacris  punctifrons  StdL 

a1.  Tegmina  about  one-fourth  longer  than  hind  femora,  their  veins  dark. 
Vertex    without    darker    markings.     Spines    of    hind    femora    black. 

(Ceram,  Moluccas.) G.  sexpunctata  Brunner  v.  Wattenwyl. 

a'\  Tegminal  veins  pale,  tawny. 

b\  Pronotum  with  well-defined  black  markings.     Vertex  with  a  blackish 
spot. 
c\  Occiput  and  all  tibiae  unicolorous,  testaceous.     (Batjan,  Moluccas.) 

G.  leefmansi  Karny. 
<r.  Occiput  with  a  large  V-shaped  blackish  marking.     All  tibiae  above 
with  a   blackish   annuliform   spot  near  base.     (Mindanao,   Phil- 
ippines.)   G.  melanosticta  sp.  nov. 

b'\  Pronotum   concolorous,   tawny    brown,    sometimes    a    little   nebulous, 
never  with  sharp,  black  markings. 
c\  Hind  tibiae  black  in  basal  half.     (Samar,  Philippines.) 

G.  samarita  sp.  nov. 
c2.  Hind  tibiae  tawny,  their  spines  somewhat  darker  brown,  black  at 
apex. 
d1.  Tegmina    reaching   to    end    of    abdomen.     Northwestern    Panay, 

Philippines.) G.   modesta   sp.   nov. 

d2.  Tegmina  distinctly  shorter,  not  reaching  end  of  abdomen.     Fe- 
males only  known. 
e\  Female  subgenital  plate  almost  square,  with  thickened  lateral 
margins.     (Barrio  de  Biting,  Philippines.) 

G.  punctifrons  Stal. 
e2.  Lateral  margins  of  female  subgenital  plate  converging  back- 
ward, not  conspicuously  thickened. 
/\  Female  subgenital  plate  transverse,   with  broadly  obtusan- 
gulately  emarginated  hind  margin.     (Negros,  Philippines.) 

G.  emarginata  sp.  nov. 

f.  Female  subgenital  plate  acutely  triangular,  pointed  at  tip. 

gx.  Vertex    dark    spotted.     Radial    vein    simple,    without    any 

sector.     Female  subgenital  plate  finely  black  margined. 

(Mount  Maquiling,  Luzon,  Philippines.) 

G.  privata  sp.   nov. 
g\  Vertex   concolorous,   tawny.     Radial   sector   arising   about 
in  the  middle  of  tegmen  from  radial  vein.     Female  sub- 
genital   plate    not    darker    bordered.     (Polillo,    Philip- 
pines.)   G.  sectoralis  sp.  nov. 

Gryllacris  melanosticta  sp.  nov. 

Male. — Differing  from  punctifrons  Stal  by  the  following  char- 
acters: Occiput  infuscated  at  extreme  base,  in  anterior  part 
furnished  with  a  large,  blackish,  V-shaped  stripe.  Vertex  with 
a  blackish,  anteriorly  bifid  spot.  Besides  the  six  blackish  dots 
described  for  punctifrons,  there  are  four  other,  smaller  ones, 
forming  with  the  two  lower  of  the  six  dots  a  subregular  hexa- 
gon :  one  on  each  side  of  lower  part  of  front  and  two  in  upper 
part  of  clypeus.     The  first  three  antennal  joints  blackish  at  base. 
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Pronotum  with  blackish  markings:  one  arrow-shaped  at  the 
longitudinal  sulcus,  one  on  each  side  of  fore  part  of  disk  at  the 
place  where  in  signifera  the  widened  part  of  the  7-shaped  spot 
is  situated ;  one  at  the  inferior  angle  of  V-shaped  sulcus  of  lateral 
lobes,  and  one  or  two  in  the  hind  discal  dimple,  as  in  nigrogeni- 
culata.  Hind  wings  hyaline,  without  a  rosy  tinge.  On  all  tibiae 
below  the  knees  a  small  blackish  spot  on  upper  surface.  Hind 
femora  on  outer  margin  with  seven  spines ;  those  on  inner  margin 
more  numerous,  but  very  small.  Spines  of  hind  tibiae,  six  on 
each  side,  black,  with  apposed  black  spots  at  their  bases. 

Tegmina  (Plate  5,  figs.  1  and  2)  pale  yellowish,  veins  testa- 
ceous, a  very  little  darker  brown  in  distal  part.  Four  precostal 
veins,  on  right  tegmen  the  last  one  united  at  base  with  costa; 
this  and  subcosta  simple.  Radial  vein  simple;  sector  arising 
somewhat  distad  of  middle,  simply  forked.  Medial  and  cubital 
veins  united  in  basal  part  to  a  common  stem;  media  simply 
forked  before  apex,  cubitus  before  middle  of  tegmen.  Anals 
simple. 

Eighth  tergite  produced,  more  than  twice  as  long  as  seventh. 
Ninth  tergite  also  produced,  a  little  shorter  than  the  preceding 
one,  cucullate,  arched,  with  a  median  impression  in  lower  (dis- 
tal) part,  and  on  each  side  of  it  somewhat  globosely  inflated;  at 
apical  margin  with  two  dark,  short,  blunt,  crossed  spines. 
Cerci  moderately  long.  Subgenital  plate  (Plate  3,  fig.  9)  short 
and  wide,  bluntly  excised  at  apical  margin,  with  obtusangulate 
lobes;  on  each  side  furnished  with  a  slender  style. 

Measurements  of  Gryllacris  melanosticta  sp.  nov. 
T     ^.u  Male- 

Length.  mm 

Body  17 

Pronotum  4 

Tegmina  13.3 

Fore  femora  4.7 

Hind  femora  9.2 

One  male  from  Kolambugan,  Mindanao  (Baker) . 
Gryllacris  samarita  sp.  nov. 

Male. — Differing  from  punctifrons  by  the  following  charac- 
ters: Occiput  and  vertex  tawny  brown,  concolorous,  without 
darker  markings.  Besides  the  typical  six  black  dots,  there  are 
also  the  two  lower  frontal  dots,  as  in  melanosticta,  but  those  on 
clypeus  not  visible.  Labrum  darker,  brown,  almost  black  at 
apex.    Antennae     concolorus.     Pronotum    unicolorous    tawny, 
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without  black  markings,  indistinctly  nebulous  on  disk.  Anterior 
cross  furrow  throughout  (even  in  middle  part)  more  distinct 
than  posterior.  Hind  wings  hyaline,  with  dark  brown  veins. 
Spines  of  fore  and  middle  tibiae  rather  long.  Spines  of  hind 
femora  black,  with  apposed  black  spots  at  their  bases ;  on  outer 
margin  six  or  seven,  on  inner,  eight.  Hind  tibiae  shining  black 
in  basal  half,  tawny  yellow  in  apical  part;  spines  black  in  the 
black  part,  brownish  with  darker  tips  in  the  yellowish  part. 

Tegmina  (Plate  5,  fig.  3)  yellowish,  veins  tawny  yellow. 
Venation  reduced,  as  in  fasciata  Walker.  Two  precostals ;  costa, 
subcosta,  radius,  and  radial  sector  simple,  the  latter  arising  on 
left  tegmen  in  apical  part,  on  right  tegmen  before  middle.  Me- 
dial vein  three-branched  on  left  tegmen  (anterior  branch  re- 
maining simple,  hind  branch  forked  again),  simply  forked  on 
right  tegmen.  Cubital  vein  simple,  united  with  media  at  ex- 
treme base  to  a  common  stem.     Then  follow  eight  simple  anals. 

Eighth  tergite  comparatively  shorter  than  in  the  preceding 
species.  Ninth  tergite  of  a  similar  shape  as  in  that  species,  but 
with  a  deep  and  broad  longitudinal  furrow;  at  distal  margin,  I 
cannot  distinguish  any  spines.  Subgenital  plate  (Plate  3,  fig. 
10)  of  a  shape  similar  to  that  of  melanosticta,  but  the  emargina- 
tion  more  rounded ;  styles  inserted  at  the  tips  of  the  lobes. 


Measurements    of    Gryllacris    samarita    sp.    nov. 

Lengrth. 

Body 
Pronotum 
Tegmina 
Fore  femora 
Hind  femora 

One  male  from  Samar  (Baker). 


Male, 
mm. 

17.8 
4.5 

12.2 
5.7 

10.7 


Gryllacris  modesta  sp.  nov. 

Male. — Differs  from  punctifrom  by  the  following  characters : 
Vertex  with  an  indistinct,  nebulous,  dark  brown  spot  above. 
Occiput  concolorous.  The  six  dots  on  forehead  as  in  punctifrons, 
the  others,  the  lower  ones  (present  in  both  preceding  species), 
not  visible.  Labrum  dark  brown  except  at  base,  where  it  is 
yellowish.  Pronotum  vaguely  nebulous,  not  distinctly  infuscate 
in  the  middle.  Tegmina  practically  as  in  the  preceding  species 
(Plate  5,  fig.  3)  :  two  precostals,  the  second  one  on  right  tegmen, 
united  at  base  with  costal  vein.  Radial  sector  simple,  arising 
from  radius  much  more  basad  than  in  the  preceding  species, 
about  at  end  of  first  fourth ;  radial  vein  simple  on  right  tegmen, 
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simply  forked  before  apex  on  left  tegmen.  Media  simply  forked, 
on  right  tegmen  before  middle,  on  left  tegmen  close  before  apex. 
Cubital  vein  simple,  united  at  base  with  medial  stem.  Anals 
eight,  simple.  Hind  wings  cycloid,  hyaline.  Spines  of  fore  and 
middle  tibiae  relatively  long.  Spines  of  hind  legs  blackish  at 
apex,  without  darker  spots  apposed  to  their  bases;  on  hind 
femora  six  or  seven  spines  on  each  margin;  on  hind  tibiae  six 
on  outer  edge,  five  on  inner.  Ninth  tergite  of  male  with  a  large 
triangular  impression  in  basal  half;  apical  margin  rounded, 
slightly  emarginate  in  middle.  Male  subgenital  plate  (Plate  3, 
fig.  11)  longer  and  narrower  than  in  both  preceding  species, 
semicircularly  emarginated  at  apex,  with  slender  styles  inserted 
at  tip  of  lobes. 

Measurements  of  Gryllacris  modes ta  sp.  nov. 

Male. 
Length.  mm. 

Body  18.7 

Pronotum  4.3 

Tegmina  13.4 

Fore  femora  6 

Hind  femora  10.3 

One  male  from  northwestern  Panay  {Baker) . 

Gryllacris  emarginata  sp.  nov. 

Female. — Differing  from  punctifrons  by  the  following  charac- 
ters :  Occiput  and  vertex  indistinctly  darker  nebulous.  Besides 
the  six  typical  spots  on  forehead,  two  lower  ones  are  also  present, 
as  in  samarita,  clypeal  ones  wanting.  Labrum  and  mandibles 
somewhat  darkened  along  the  margins.  Pronotum  concolorous, 
not  infuscate  on  disk.  Tegmina  not  reaching  to  end  of  abdomen, 
otherwise  practically  as  in  both  preceding  species.  Radius  and 
its  sector  simple,  the  latter  arising  on  both  tegmina  basad  of 
middle,  on  right  tegmen  united  again  with  radial  vein  for  a 
short  distance.  Medial  and  cubital  veins  united  at  extreme  base 
to  a  common  stem,  the  former  on  left  tegmen  simple,  on  right 
tegmen  simply  forked  before  middle;  cubitus  simple  on  right 
tegmen,  simply  forked  a  very  little  distad  of  middle  on  left  teg- 
men. Anals  eight,  simple.  Legs  as  in  the  preceding  species. 
Spines  of  hind  femora,  six  or  seven  on  outer  margin,  twelve  to 
fourteen  on  inner;  number  on  tibiae  as  in  modesta.  Ovipositor 
as  described  by  Griffini  (1909)  for  punctifrons.  Female  sub- 
genital  plate  (Plate  3,  fig.  12)  trapezoidal,  wider  than  long, 
obtusangulately  emarginated  at  apical  margin,  with  bluntly 
rounded  lobes. 
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Measurements  of  Gryllacris  emarginata  sp.  nov. 

Male. 
Length.  mm. 

Body  23.3 
Pronotum  4.7 

Tegmina  13 
Fore  femora  7 

Hind  femora  12.8 

Ovipositor  13.4 

One  female  from  Cuernos  Mountains,  Oriental  Negros 
(Baker) . 

This  species,  by  the  shape  of  the  female  subgenital  plate,  comes 
nearest  to  Stal's  type  specimen  of  punctifrons,  as  described  by 
Griffini,  1909  ("Lamina  subgenitalis  $  verisimiliter  subqua- 
drata,  pubescens,  lateribus  externis  crassiusculis,,).  It  does  not, 
however,  quite  agree  with  this  description  in  the  details  of  struc- 
ture, so  that  I  think  it  must  be  separated  as  a  different  species. 
Later  (1913,  1918)  Griffini  described  under  the  same  name  some 
Gryllacris  specimens  from  Luzon  having  the  female  subgenital 
plate  triangular,  acutely  pointed  at  tip.  He  was  mistaken  in  his 
earlier  statement  (1909)  that  "apex  abdominis  in  typo  est 
laesus ;"  therefore,  he  thought  later  that  his  original  description 
of  StaFs  type  was  not  accurate.  As  I  now  see  that  there  are 
valuable  differences  in  the  shape  of  subgenital  plates  in  specimens 
from  different  islands,  I  cannot  agree  therewith  and,  on  account 
of  this  character,  I  believe  that  StaFs  species  is  different  from 
the  Luzon  specimens.  The  latter  very  probably  belong  to  the 
following  species,  if  not  perhaps  to  sector alis;  this  point  cannot 
be  decided  with  certainty,  as  Griffini  says  nothing  of  the  teg- 
minal  venation  of  his  specimens.  StaFs  specimen  came  from 
"Philippinae,  Barrio  de  Biting ;"  unfortunately,  I  cannot  find 
on  my  maps  any  place  of  this  name. 

Gryllacris  privata  sp.  nov. 

Gryllacris  privata  ?  Griffini,  Boll.  Mus.  Zool.  Anat.  Torino,  No.  668 
28  (1913)  6  (punctifrons,  nee  Stal) ;  Mon.  Zool.  It.  No..  2  29  (1918) 
32    (punctifrons,  nee  Stal). 

Female. — Differing  from  punctifrons  by  the  following  charac- 
ters: Occiput  concolorous.  Vertex  with  an  irregular  dark  spot 
above.  Eight  spots  on  forehead,  as  in  emarginata  and  samarita. 
Labrum  dark  along  margins,  except  the  basal  one  where  it  is 
pale.  Pronotum  concolorous,  not  infuscated.  Tegmina  short, 
yellowish,  similar  as  in  samarita  (Plate  5,  fig.  3),  but  without 
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any  radial  sector.  With  one  or  two  precostals;  following  veins 
simple.  Media  simply  forked  before  middle,  united  at  base  with 
the  simple  cubitus.  Anals  seven,  simple.  Legs  as  in  the  pre- 
ceding species,  but  on  inner  margin  of  hind  femora  eight  spines 
only.  Ovipositor  practically  as  in  the  preceding  species.  Fe- 
male subgenital  plate  (Plate  3,  fig.  13)  triangular,  acutely 
pointed  in  apical  half,  with  fine  dark  margins. 

Meqswrements  of  Gryllacris  privata  sp.  nov. 

Female. 
Length.  mm. 

Body  19.5 

Pronotum  4.7 

Tegmina  11.3 

Fore  femora  %                                                                         5.8 

Hind  femora  10.4 

Ovipositor  11 

One  female  from  Mount  Maquiling,  Luzon  (Baker) . 
By  the  shape  of  femaJe  subgenital  plate  very  near  to  the 
following  species,  but  differing  from  it  by  tegminal  venation. 

Gryllacris  sectoralis  sp.  nov. 

Female. — Differing  from  punctifrons  by  the  following  charac- 
ters: Occiput  and  vertex  concolorous.  Blackish  dots  on  fore- 
head as  in  the  preceding  species;  besides  the  six  typical  ones 
also  two  lower,  frontal  dots.  Labrum  concolorous,  pale  through- 
out. Pronotum  concolorous,.  not  darkened.  Tegmina  short, 
yellowish.  Two  precostals,  on  right  tegmen  arising  from  a  short 
common  stem.  Costa  and  subcosta  simple.  Radial  vein  simple 
on  right  tegmen,  simply  forked  in  apical  part  on  left  tegmen. 
Radial  sector  on  both  tegmina  present,  simple,  on  left  tegmen 
arising  before  middle;  on  right  tegmen  behind  middle  of  tegmen, 
united  for  a  short  distance,  about  in  middle  of  sector,  with 
medial  anterior  branch.  Media  simple  on  left  tegmen,  simply 
forked  distad  of  middle  on  right  tegmen,  united  at  base  with 
the  simple  cubitus;  this  common  stem,  M  +  Cu,  longer  on  left 
than  on  right  tegmen.  Anals  seven,  simple.  Hind  wings  cy- 
cloid, grayish  hyaline.  Legs  as  in  the  preceding  species;  hind 
femora  on  outer  margin  with  five  spines  in  distal  half  only, 
unarmed  in  basal  half ;  on  inner  margin  with  eight  to  ten  spines. 
Ovipositor  and  female  subgenital  plate  (Plate  3,  fig.  14)  prac- 
tically as  in  privata,  but  subgenital  plate  without  dark  margins 
in  sectoralis  and  a  little  slenderer  and  more  strongly  produced 
distad  than  in  privata. 
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Measurements  of  Gryllacris  sectoralis  sp.  nov. 

Female. 
Length.  mm. 

Body  18.2 

Pronotum  4.7 

Tegmina  11.3 

Fore  femora  6 

Hind  femora  11.5 

Ovipositor  11 

One  female  from  Polillo  (Taylor). 

Very  near  to  the  preceding  species ;  if  further  material  should 
show  that  the  difference  in  the  tegminal  venation  is  not  constant, 
I  should  prefer  then  to  consider  sectoralis  as  a  subspecies  or 
variety  of  privata.  In  general,  Polillo  agrees  as  to  its  gryllacrid 
fauna  with  Luzon  more  than  with  any  other  island. 

VENATIONAL  TYPE  IV  19 

Gryllacris  maculipennis  Stal. 

Gryllacris  maculipennis  StAl,  Oefv.  Vet.-Akad.  Forh.  No.  10  34  (1877) 
47;  Brunner  v.  Wattenwyl,  Verh.  zool.-bot.  Ges.  Wien  38  (1888) 
348;  Kirby,  Syn.  Cat.  Orth.  2  (1906)  143;  Griffini,  Atti  Soc.  It. 
Sci.  Nat.  48  (1909)  78;  Rev.  Suisse  Zool.  No.  2  17  (1909)  390 
(masculipennis) ;  Atti  Soc.  It.  Sci.  Nat.  49  (1910)  14;  Boll.  Mus. 
Zool.  Anat.  Torino  No.  668  28  (1913)  5;  Philip.  Journ.  Sci.  §  D 
10  (1915)  63,  67;  Bruner,  Univ.  of  Nebraska  Stud.  Lincoln  No. 
2  15  (1915)  268;  Griffini,  Mon.  Zool.  It.  No.  2  29   (1918)  23. 

Gryllacris  maculipennis  laticauda  subsp.  nov.     Plate  1,  fig.  8. 

Female. — Larger  than  maculipennis  and  maculipennis  bakeri. 
Fastigia  without  ocellar  spots.  Longitudinal  sulcus  of  pronotum 
visible,  but  not  very  much  impressed.  Tegminal  venation  of  the 
usual  type  IV.  With  three  or  four  precostals,  the  last  of  these 
not  reaching  fore  margin,  but  close  before  it  ending  in  a  bluntly 
rounded  angle  at  a  cross  vein  which  connects  it  with  costal  vein. 
Costa  and  subcosta  simple;  the  latter  strongly  approximated  to 
radius  a  little  before  end,  then  diverging  from  it  again.  Radial 
vein  two-branched  or  three-branched.  Radial  sector  arising  a 
little  before  the  middle  of  tegmen,  two-branched  or  three- 
branched.  Medial  vein  arising  from  radius  basad  of  radial 
sector,  simple  throughout.  Cubitus  not  united  at  base  with 
radial  stem,  simply  forked  before  middle.  Anals  five,  simple. 
The  metallic  blue  basal  spot  very  large,  15  millimeters  long, 
reaching  in  length  from  base  of  tegmen  to  first  cross  vein  behind 

19Treubia  5,  Livr.  1-3    (1924)    51,  71. 
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end  of  last  precostal,  in  width  from  fore  margin  to  radial 
stem;  along  fore  margin  only  a  very  narrow  stripe  at  base, 
before  first  precostal,  yellowish  hyaline;  in  precostal  area  all 
cross  veins  of  the  same  metallic  blue  as  the  spot;  behind  costa 
the  cross  veins  ferruginous  and  surrounded  by  the  same  color; 
in  this  manner  the  large  spot  is  interrupted  in  this  portion  by 
yellowish.  The  dark  spots  in  distal  part  of  tegmen  arranged 
as  in  bakeri,  with  a  metallic  blue  gleam.  Hind  wings  practically 
as  in  maculipennis  and  maculipennis  bakeri.  Legs  as  in  the 
typical  species,  but  hind  tibiae  on  each  side  with  seven  spines. 
Ovipositor  of  a  shape  unusual  in  this  genus;  well  compressed, 
widest  about  in  middle,  blunt  at  tip.  Female  subgenital  plate 
(Plate  4,  fig.  11)  almost  pentagonal,  blunt,  and  slightly  emar- 
ginated  at  apex.  Preceding  sternite  produced  distad  into  two 
obtuse  angles,  broadly  emarginated  between  them. 

Measurements  of  Gryllacris  maculipennis  laticauda  sp.  nov. 

Female. 
Length.  mm. 

Body  39 
Pronotum  7.5 

Tegmina  30.2 

Fore  femora  14 

Hind  femora  22.3 

Ovipositor  19.8 

One  female  from  northwestern  Panay  (Baker) . 

By  the  absent  ocellar  spots,  the  coloration  of  tegmina,  and 
the  shape  of  female  subgenital  plate  nearer  to  maculipennis 
bakeri  than  to  the  typical  maculipennis,  differing  from  both  by 
its  considerably  larger  size  and  the  unusual  shape  of  the 
ovipositor. 

Gryllacris  maculipennis  speoularis  subsp.  nov. 

Male. — Smaller  than  typical  maculipennis,  of  a  paler,  tawny 
yellow  tinge.  Ocellar  spots  present  as  in  typical  macvlipennis 
(Griffini,  1909) ;  the  lower  one  very  well  defined,  in  shape  and 
size  quite  as  in  podocausta,  but  not  surpassing  upward  the  suture 
between  frontal  fastigium  and  vertex.  Labrum  dark  ferrugin- 
ous, except  at  base  where  it  is  pale  yellowish.  Basal  antennal 
joints  also  pale  yellowish.  The  two  black  dots  at  antennal 
scrobes  present,  as  in  macvlipennis.  Pronotum  pale,  tawny, 
without  darker  spots;  longitudinal  sulcus  more  distinct  than  in 
laticauda.  Tegminal  venation  (Plate  8,  fig.  4)  practically  as  in 
laticauda,  but  radial  sector  arising  about  at  end  of  second  third 
of  tegminal'  length.     Medial  vein   (on  both  tegmina)   doubled, 
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namely,  two  separated,  simple  branches  arising  from  radial  stem 
basad  of  radial  sector.  This  arrangement  reminds  one  at  first 
view  of  the  venation  of  G.  lineolata,20  but  is  quite  different  from 
it  in  a  morphological  sense,  as  in  specularis  both  branches  rep- 
resent the  medial  vein,  whereas  in  lineolata  the  first  one  is  the 
cubitus,  the  second  only  the  media.  In  specularis,  there  is 
behind  it  a  free  cubitus,  arising  from  tegminal  base,  forked 
before  middle,  on  right  tegmen  both  branches  remaining  simple, 
on  left  one  the  fore  branch  being  forked  again.  Anals  five,  the 
last  two  arising  from  a  relatively  long  common  stem.  The  large 
metallic  blue  basal  spot  smaller  than  in  laticauda,  6  millimeters 
long,  beginning  at  second  cross  vein  between  last  precostal  and 
costal  vein,  otherwise  extended  about  as  in  laticauda.  Between 
fore  margin  and  last  precostal  the  cross  veins  whitish  hyaline 
and  surrounded  by  the  same  color :  the  blue  spot,  therefore,  does 
not  reach  to  fore  margin,  as  in  laticauda;  cross  veins  between 
last  precostal  and  costal  vein  only  of  the  same  blue  color,  behind 
costa  as  in  laticauda.  The  distal  spots  arranged  as  in  that 
species,  but  somewhat  less  dark.  Hind  wings  as  in  maculipennis. 
Legs  as  in  the  typical  species.  Hind  femora  with  nine  or  ten 
spines  on  outer  margin,  eight  or  nine  on  inner.  Hind  tibiae 
with  six  spines  on  inner  edge,  six  or  seven  on  outer.  End  of 
male  abdomen  (Plate  4,  fig.  10)  practically  as  in  maculipennis 
(Griffini,  1909,  p.  80)  ;  the  spines  of  ninth  tergite  directed  down- 
ward at  base,  then  strongly  curved  upward  and  crossed  with 
another  in  this  ascending  part. 

Measurements  of  Gryllacris  maculipennis  specularis  subsp.  nov. 

♦ 

Male. 
Length.  mm. 

Body  21.2 

Pronotum  5 

Tegmina  21 

Fore  femora  9 

Hind  femora  14 

One  male  from  Mount  Maquiling,  Luzon  (Baker) . 

Coming  nearest  to  typical  maculipennis,  differing  from  it  by 
the  considerably  smaller  size  and  the  smaller  basal  spot  of  teg- 
mina. The  doubled  media  may  perhaps  also  be  a  character  of 
importance,  but  this  is  not  yet  certain,  as  only  one  specimen  of 
specularis  is  known,  and  of  maculipennis  and  bakeri  the  vena- 
tion is  not  yet  described.  From  bakeri  and  laticauda  it  differs 
by  the  same  characters  as  does  typical  maculipennis. 

20Treubia   5,   Livr.   1-3    (1924)    91,  fig.  30. 
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Gryllacris  nasalis  Walker. 

Gryllacris  nasalis  Walker,  Cat.  Derm.  Salt.  Brit.  Mus.  1  (1869)  183; 
StAl,  Oefv.  Vet.-Akad.  Forh.  No.  10  34  (1877)  47  (biguttata); 
Brunner  v.  Wattenwyl,  Verh.  zool.-bot.  Ges.  Wien  38  (1888)  346 
(biguttata);  Kirby,  Syn.  Cat.  Orth.  2  (1906)  141  (nasalis),  143 
(biguttata) ;  Grifpini,  Atti  Soc.  It.  Sci.  Nat.  48  (1909)  74  (bigut- 
tata) ;  Rev.  Suisse  Zool.  No.  2  17  (1909)  390  (biguttata) ;  Atti  Soc. 
It.  Sci.  Nat.  49  (1910)  14  (biguttata) ;  Wien.  Ent.  Zeit.  No.  10  32 
(1913)  239  (biguttata);  Philip.  Journ.  Sci.  §  D  10  (1915)  64,  68; 
Bruner,  Univ.  of  Nebraska  Stud.  Lincoln  No.  2  15  (1915)  267 
(nasalis),  268  (biguttata). 

Gryllacris  nasalis  sibuyana  subsp.  nov.     Plate  1,  fig.  4. 

Female. — Differing  from  the  typical  species  by  the  following 
characters  (after  Grifiini's  description,  1909)':  Pronotum  shin- 
ing black,  bordered  with  tawny  brown,  the  pale  margin  about 
1  millimeter  wide.  Disk  not  paler  than  lateral  humps.  Teg- 
mina,  especially  in  anterior  distal  portion,  with  some  dark  spots 
in  the  centers  of  the  cells.  The  dark  bands  of  hind  wings  more 
than  twice  as  wide  as  the  pale  stripes  between  them.  Tibiae  not 
darkened,  their  spines  of  equal  size  on  inner  and  outer  margin, 
not  darker  before  the  tips.  Hind  femora  with  six  to  eight  spines 
on  both  margins.     Hind  tibiae  six-spined  on  both  margins. 

As  Griffini  says  nothing  of  venation,  I  add  that  it  is  arranged 
according  to  the  usual  type  IV.  Costal  vein  simple;  subcosta 
simply  forked  before  apex;  radial  vein  three-branched;  radial 
sector  arising  close  before  the  middle  of  tegmen,  three-branched ; 
media  arising  from  radial  stem  about  at  end  of  first  third  of 
tegminal  length,  simple;  cubital  vein  three-branched  (anterior 
branch  forked  again,  hind  branch  simple) ;  anals  six,  simple. 
Base  of  hind  wings  as  figured  for  fuscifrons.21 

Measurements  of  Gryllacris  nasalis  sibuyana  subsp.  nov. 

Female. 

Length.  mm. 

Body  36.5 

Pronotum  8.2 

Tegmina  34.2 

Fore  femora  11.2 

Hind  femora  19.7 

Ovipositor  12.5 

One  female  from  Sibuyan  (Baker) . 

Differing  from  the  typical  species  by  the  black  disk  of  prono- 
tum, by  the  larger  extent  of  fuscous  color  on  hind  wings  (com- 

21Treubia  5   (1924)  55,  fig.  23. 
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pare  Griffini's  figure,  1915,  with  that  given  here  on  Plate  1,  fig. 
4),  and  by  the  somewhat  shorter  ovipositor.  By  the  coloration 
of  pronotum,  it  runs  to  Griffini's  key  of  the  "hyalino-fasciatae" 
(1910)  to  group  H  (moestissima  and  loriae),  while  differing 
from  this  group  by  the  color  of  head,  which  agrees  with  nasalis. 
This  is  a  fact  of  zoogeographical  importance,  as  the  typical 
nasalis  is  known  from  Luzon  (Manila),  while  sibuyana,  originat- 
ing from  the  more  southerly  situated  island  Sibuyan,  resembles 
somewhat  the  Moluccan  moestissima. 

Gryllacris  nasalis  var.  detersa  Griffini. 

Gryllacris  nasalis  var.  detersa  Griffini,  Wien.  Ent.  Zeit.  32  (1913) 
241  (biguttata  'var.  detersa) ;  Bruner,  Univ.  of  Nebraska  Stud. 
Lincoln  No.  2  15  (1915)  268  (biguttata  var.  detersa)-,  Griffini, 
Philip.  Journ.  Sci.  §  D  10  (1915)  64,  68;  Mon.  Zool.  It.  No.  2  29 
(1918)  24. 

One  female  from  Los  Banos  {Baker)  agrees  perfectly  with 
Griffini's  description  of  this  variety  (male,  1913;  female,  1918). 
Tegminal  venation  practically  as  described  for  sibuyana;  radial 
sector  three-branched  or  four-branched;  cubital  vein  simply 
forked  before  middle  (on  both  tegmina).  The  gray  spots  on 
hind  wings  rather  pale.  Hind  femora  with  seven  spines  on 
outer,  five  or  six  on  inner  margin ;  hind  tibiae  with  six  spines 
on  outer,  five  or  six  on  inner  margin. 

Measurements  of  Gryllacris  nasalis  var.  detersa  Griffini. 

Female. 
Length.  mm. 

Body  26.5 

Pronotum  6.5 

Tegmina  26 

Fore  femora  9.3 

Hind  femora  15.4 

Ovipositor  11.8 

Gryllacris  pustulata  Stal. 

Gryllacris  pustulata  Stal,  Oefv.  Vet.-Akad.  Forh.  No.  10  34  (1877) 
47;  Kirby,  Syn.  Cat.  Orth.  2  (1906)  145;  Griffini,  Atti  Soc.  It. 
Sci.  Nat.  48  (1909)  82;  Ann.  Mus.  Nat.  Hungar.  11  (1913)  292; 
Philip.  Journ.  Sci.  §  D  10  (1915)  63,  66;  Bruner,  Univ.  of  Nebraska 
Stud.  Lincoln  No.  2  15  (1915)  268;  Griffini,,  Mon.  Zool.  It.  No. 
2  29    (1918)    24. 

Key  to  the  subspecies  of  Gryllacris  pustulata  Stal. 

a1.  Head,  pronotum  and  legs  ferruginous. 

b\  Inferior  ocellar  spot  small  and  not  very  distinct G.  pustulata  Stal. 

b".  Inferior  ocellar  spot  large,  occupying  almost  the  whole  frontal  fasti- 
gium O.  p.  ocellaris  subsp.  now 
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a2.  Head,  pronotum,  and  legs  in  large  part  blackish. 

b\  Head  black,  the  occiput  and  a  part  of  genae  only  castaneous.  Prono- 
tum black,  lateral  humps  castaneous.  Fore  femora  black  beneath 
and  above,  castaneous  at  sides.     All  tibiae  blackish. 

G.  p.  mindorensis  Griffini. 

b\  Occiput,  hind  part  of  genae,  vertex,  frontal  fastigium,  and  a  frontal 

spot  testaceous;   mouth  parts    (except  palpi)    and  forehead  black. 

Pronotum  testaceous,  black  bordered.     Legs  testaceous,  knees  black; 

fore  tibiae,  apex  of  middle  and  hind  tibiae,  and  all  tarsi  dark  brown. 

G.  p.  luzoniana  Griffini. 

Gryllacris  pustulata  ocellaris  subsp.  nov. 

Female. — Very  near  to  typical  pustulata,  from  which  it  differs 
by  the  following  characters:  Inferior  ocellar  spot  large,  yellow, 
not  very  well  defined,  occupying  almost  the  whole  frontal  fasti- 
gium. Clypeus  somewhat  paler  than  forehead,  yellowish.  An- 
tennae not  darker  at  base.  Cross  veins  in  distal  part  of  tegmina 
somewhat  darkened,  but  not  conspicuously  bordered  with  dark; 
those  in  anterior  part  of  hind  wings  distinctly  bordered  with 
blackish.  Remaining  part  of  hind  wings  grayish,  all  cross  veins 
distinctly  blackish  bordered,  within  all  areas  a  large  whitish 
hyaline  spot,  also  in  basal  and  marginal  areas !  These  spots  are 
circular  behind  middle,  becoming  elliptical  in  middle  of  hind 
wings,  then  basad  still  more  elongate,  finally  in  basal  areas  occur- 
ring as  very  narrow,  radiate  stripes;  but  present  everywhere, 
not  in  the  middle  wing  part  only,  as  noted  by  Griffini  for  pustu- 
lata (typ.).  Hind  femora  on  each  margin  with  seven  to  nine 
spines ;  spines  of  hind  tibise  six  or  seven  on  outer  edge. 

Tegminal  venation  not  yet  known  for  pustulata.  In  the  speci- 
men before  me  it  agrees  with  type  IV,  practically  as  in  the 
preceding  species :  subcosta  and  radial  vein  simply  forked,  radial 
sector  three-branched,  media  simple,  cubital  vein  simply  forked 
before  middle;  anals  five,  on  left  tegmen  the  last  two  arising 
from  a  very  short  common  stem,  on  right  tegmen  the  last  (fifth) 
anal  simply  forked  about  in  the  middle  of  its  length.  Hind 
wings  as  usual  in  type  IV. 

Measurements  of  Gryllacris  pustulata  ocellaris  subsp.  nov. 

Female. 
Length.  mm. 

Body  28.5 

Pronotum  8.8 

Tegmina  32 

Fore  femora  10.8 

Hind  femora  19.4 

Ovipositor  19.5 
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One  female  from  Samar  (Baker) . 

Resembles  nigrilabris  as  to  coloration  of  hind  wings,  differing 
from  it  by  the  somewhat  smaller  size,  the  shorter  ovipositor,  and 
the  pale  labrum.  Also  very  similar  to  obscura,  especially  its 
var.  javanica.  Comparing  ocellaris  and  javanica,  the  specimen 
mentioned  in  Treubia  5  (1924)  81,  I  found  a  considerable  dif- 
ference in  the  shape  of  clypeus  and  labrum,  which  in  obscura 
javanica  (Plate  10,  fig.  7)  are  wide  and  very  short,  in  pustulata 
ocellaris  slender  and  much  longer  (Plate  10,  fig.  4),  practically 
as  in  nigrilabris  (Plate  10,  fig.  5).  The  specimen  recorded  in 
Treubia  5  (1924)  233,  which  I  would  now  place  rather  in  obscura, 
also  has  clypeus  and  labrum  very  wide  and  short  (Plate  10, 
fig.  6),  although  not  as  much  so  as  in  javanica.  As  I  had  before 
me  only  a  male  of  each  of  the  latter,  and  of  pustulata  ocellaris 
and  nigrilabris  only  females,  I  at  first  thought  that  this  difference 
might  perhaps  be  merely  a  sexual  character ;  but  on  comparing 
extensive  Javanese  material  of  both  sexes  of  fuscifrons  and 
signifera,  I  found  that  in  all  of  them  the  shape  of  the  clypeus 
and  the  labrum  is  practically  the  same  as  in  pustulata  ocellaris 
and  nigrilabris.  I  expect  therefore  it  will  prove  a  character 
of  specific  importance,  as  there  is  no  sexual  difference  in  the  two 
Javanese  species. 

The  following  species  of  venational  type  IV  are  not  from  the 
Philippine  Islands. 

Gryllacris  nigrilabis  Gerstacker. 

Gryllacris  nigrilabris   Gerstacker,   Arch.   f.   Nat.    26    (1860)    262; 
Karny,  Treubia  5  Livr.  1-3  (1924)  81  (with  list  of  literature). 

One  female  from  Sandakan,  Borneo  (Baker).  Labrum  black 
(Plate  10,  fig.  5). 

Measurements  of  Gryllacris  nigrilabris  Gerstacker, 

Female. 
Length.  mm. 

Body  38.7 
Pronotum  8.8 

Tegmina  36.5 

Fore  femora  13.5 

Hind  femora  23.7 

Ovipositor  29 

Venation  as  described  in  Treubia.  Radial  sector  two-branched 
or  three-branched. 
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Gryllacris  discoidalis  subsp.  atropicta  Griffini. 

Gryllacris  discoidalis  subsp.  atropicta  Karny,  Journ.  R.  As.  Soc.  Mai. 
Br.  No.  87  1    (1923)  124  (with  list  of  literature). 

Venation  practically  as  in  the  preceding  species.  Subcosta 
simply  forked  before  apex;  radial  vein  three-branched;  radial 
sector  five-branched ;  media  simple ;  cubitus  simply  forked  before 
the  middle;  anals  five,  simple.  Female  subgenital  plate  very 
elongate,  much  longer  than  wide,  excised  at  apex,  much  longer 
and  narrower  than  in  all  allied  species,  namely:  4.2  millimeters 
long;  3.5  wide  at  base,  1.5  in  the  middle,  1.2  at  apex. 

One  female  from  Singapore  (Baker) . 

I  place  in  the  same  species  a  male  larva  from  the  same  locality, 
with  black  hind  wing  cases,  as  in  signifera.22 

Gryllacris  maculata  var.  nobilis  Walker.     Plate  1,  fig.  1. 

Gryllacris  maculata   var.   nobilis   Karny,  Journ.   R.   As.    Soc.    Mai. 
Br.  No.  87  1    (1923)  126  (with  list  of  literature). 

One  female  from  Singapore  (Baker)  without  darker  spots  in 
distal  part  of  tegmina.  The  specimen  is  a  small  one  and  agrees 
rather  with  the  measurements  given  by  Brunner,  1888,  and  by 
Griffini,  1914;  tegmina  (31.4  millimeters  long)  and  ovipositor 
(29  millimeters)  still  shorter.  The  specimens  in  Raffles  Museum 
(Karny,  1923)  are  considerably  larger,  about  the  same  size  as 
the  males  recorded  by  Griffini,  1909  (length  of  body  up  to  40 
millimeters),  the  ovipositor  32.7  millimeters  long.  Otherwise 
they  are  not  different  from  the  female  of  Baker's  collection, 
except  in  the  presence  of  many  dark  spots  on  tegmina. 

28  Treubia  5   (1924)   pi.  2,  fig.  5. 


ILLUSTRATIONS 

Plate  1 

Fig.  U  Gryllacris  maculata  nobilis  Walker,  X  %;  del.  Mas  Siswo  Amidjojo. 

2.  Gryllacris  siderea  sp.  nov.,  X  %;  del.  Soehanam. 

3.  Gryllacris  brachyptera  Gerstacker,  X  %;  del.  Mas  Siswo  Amidjojo. 

4.  Gryllacris  nasalis  sibuyana  subsp.  nov.,  X  %;  del.  Raden  Soedirman 

Atmosaprodjo. 

5.  Gryllacris  nigrogeniculata  Brunner  v.  Wattenwyl,   X   %;  del.  Soe- 

hanam. 

6.  Gi-yllacris  recticauda  sp.  nov.,  X  %;  del.  Mas  Siswo  Amidjojo. 

7.  Gryllacris  fuscinervis  panayensis  var.  nov.,   X   %;  del.  Mas  Siswo 

Amidjojo. 

8.  Gryllacris   Tnaculipennis   laticauda   subsp.   nov.,    X    %;    del.   Raden 

Soedirman  Atmosaprodjo. 

Plate  2 

Fig.  1.  Gryllacris  pictipes  sp.  nov.,  male,  lateral  *view,  natural  size;   del. 
Soedirman. 

2.  Gryllacris   pictipes   sp.   nov.,   head   and   pronotum,   dorsal   view. 

X   2;  del.  Soedirman.  ' 

3.  Gryllacris  arctata  Walker,  tegmen. 

4.  Gryllacris  arctatiformis  sp.  nov.,  tegmen. 

5.  Gryllacris  recticavda  sp.  nov.,  tegmen. 

Plate  3 

Fig.  1.  Gryllacris  pictipes  sp.  nov.,  tegmen. 

2.  Gryllacris  arctata  Walker,  female,  subgenital  plate. 

3.  Gryllacris  arctata  Walker,  male,  end  of  adbomen,  posterior  aspect. 

4.  Gryllacris  arctatiformis  sp.  ,nov.,  female,  subgenital  plate. 

5.  Gryllacris  plebeia   (typica)    Stal,  male,  subgenital  plate. 

6.  Gryllacris  plebeia  immaculata,  male,  subgenital  plate. 

7.  Gryllacris   plebeia   connexa  subsp.  nov.,   male,   subgenital   plate. 

8.  Gryllacris    brachyptera    brevisector    subsp.   nov.,   male,   subgenital 

plate. 

9.  Gryllacris  melanosticta  sp.  nov.,  male,   subgenital   plate. 

10.  Gryllacris  samarita  sp.  nov.,  male,  subgenital  plate. 

11.  Gryllacris  modesta  sp.  nov.,  male,  subgenital  plate. 

12.  Gryllacris  emarginata  sp.  nov.,  female,  subgenital  plate. 

13.  Gryllacris  privata  sp.  nov.,  female,  subgenital  plate. 

14.  Gryllacris  sectoralis  sp.  nov.,  female,  subgenital  plate. 
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Plate  4 

Fig.  1.  Gryllacris    arctatiformis   sp.    nov.,   hind   femur.     Figures    1    to   6 
are  drawn  to  the  same  scale. 

2.  Gryllacris  arctata  Walker,  hind  femur. 

3.  Gryllacris  arctatiformis  sp.  nov.,  pronotum,  lateral  view. 

4.  Gryllacris  arctata  Walker,  pronotum,  lateral  view. 

5.  Gryllacris  arctatiformis  sp.  nov.,  fore  tibia. 

6.  Gryllacris  arctata  Walker,  fore  tibia. 

7.  Gryllacris  siderea  sp.  nov.,  hind  femur. 

8.  Gryllacris  siderea  sp.  nov.,  male,  end  of  abdomen,  posterior  view. 

9.  Gryllacris  siderea  sp.  nov.,  male,  end  of  abdomen,  ventral  view. 

10.  Gryllacris  maculipennis  subsp.  specularis  subsp.  nov.,  male,  end  of 

abdomen,  ventral  view. 

11.  Gryllacris  maculipennis  subsp.  laticauda  subsp.  nov.,  female,  end  of 

abdomen,  ventral  view. 

12.  Gryllacris   nigrogeniculata   Brunner   v.   Wattenwyl,   male,   end   of 

abdomen,  posterior  view. 

13.  Gryllacris  pictipes  sp.   nov.,   male,   end   of  abdomen.     The  bristle 

hairs  of  cerci,  styles,  and  subgenital  plate  are  not  figured. 

Plate  5 

Fig.  1.  Gryllacris  melanosticta  sp.  nov.,  tegmen. 

2.  Gryllacris  melanosticta  sp.  nov.,  tegmen. 

3.  Gryllacris  samarita  sp.  nov.,  tegmen. 

Plate  6 

Fig.  1.  Gryllacris  fuscinervis   panayensis   var.  nov.,   male,   tegmen. 

2.  Gryllacris  fuscinervis  panayensis   var.   nov.,  female,  tegmen. 

3.  Gryllacris  nigrogeniculata  Brunner  v.  Wattenwyl,  male,  tegmen. 

4.  Gryllacris  nigrogeniculata  Brunner  v.  Wattenwyl,  female,  tegmen. 

Plate  7 

Fig.  1.  Gryllacris  nigrogeniculata  tristis  subsp.  nov.,  tegmen. 

2.  Gryllacris  nigrogeniculata  tristis  subsp.,  nov.,  tegmen. 

3.  Gryllacris  brachyptera  brevisector  subsp.  nov.,  tegmen. 

4.  Gryllacris  brachyptera  brevisector  subsp.  nov.,  tegmen. 

Plate  8 

Fig.  1.  Gryllacris  brachyptera  Gerstacker,  tegmen. 

2.  Gryllacris  brachyptera  Gerstacker,  tegmen. 

3.  Gryllacris   brachyptera  Gerstacker,  fore  part  of  hind  wing. 

4.  Gryllacris  maculipennis  specularis  subsp.  nov.,  tegmen. 

Plate  9 

Fig.  1.  Gryllacris  plebeia    (typica)    Stal,  male,  tegmen. 

2.  Gryllacris  plebeia  (typica)  Stal,  male,  tegmen. 

3.  Gryllacris  plebeia  connexa  subsp.  nov.,  male,  tegmen. 

4.  Gryllacris  plebeia  connexa  subsp.  nov.,  male,  tegmen. 
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Plate  10 

Fig.  1.  Gryllacris  plebeia   subsp.   immaculata   Griffini,   tegmen  of  a   male 
from  Los  Baiios. 

2.  Gryllacris  plebeia  subsp.  immaculata  Griffini,  tegmen  of  a  female 

from  Mount  Maquiling. 

3.  Gryllacris  plebeia  subsp.  immaculata  Griffini,  tegmen  of  a  female 

from   Polillo   Island. 

4.  Gryllacris    pustulata    ocellaris    subsp.    nov.,    female,    clypeus    and 

labrum. 

5.  Gryllacris   nigrilabris   Gerstacker,   female,   clypeus   and   labrum. 

6.  Gryllacris   obscura    ?   Brunner   v.   Wattenwyl,   male,   clypeus   and 

labrum.     Specimen  from  Tambang  Sawah   (Benkulen),  recorded 
in  Treubia  5  Livr.  1-3   (1924)  233. 

7.  Gryllacris  obscura  javanica  Griffini,  male,  clypeus  and  labrum. 
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CONTRIBUTION  TO  THE  QUESTION  OF  DYSENTERY 
CARRIERS  IN  THE  PHILIPPINE  ISLANDS 

By  Ana  Vazquez-Colet 
Of  the  Biological  Laboratory,  Bureau  of  Science,  Manila 

In  Manila  dysenteric  infections  have  often  occurred  in  the 
household.  In  that  respect  bacillary  dysentery  resembles  ty- 
phoid fever  epidemiologically.  Several  members  of  the  same 
family  or  household  are  known  to  have  been  taken  sick  with 
bacillary  dysentery,  either  simultaneously  or  successively,  until 
gradually  the  entire  family  contracted  the  disease.  Such  oc- 
currences clearly  indicate  that  the  condition  known  as  dysentery 
carriers  exists  in  Manila  and  that  the  sporadic  cases  throughout 
the  year  and  the  seasonal  outbreaks  in  the  Philippine  Islands 
are  due  to  carriers.  Thanks  probably  to  improved  technic(l2) 
and  the  care  taken  to  obtain  stool  specimens  in  as  fresh  a  con- 
dition as  possible,  we  are  able  to  report  a  study  of  several  cases 
of  dysentery  carriers,  which  has  not  been  done  heretofore. 

It  has  been  proved  that  there  are  typhoid  and  cholera  carriers 
in  the  Philippines  ;(i)  the  greatest  amount  of  research  has  been 
done  in  connection  with  cholera  vibrio  carriers.  (13)  However, 
there  is  lack  of  laboratory  evidence  regarding  carriers  of  Bacillus 
dysenteric. 

The  available  literature  on  Bacillus  dysenteric  carriers  re- 
vealed certain  data  and  facts  that  bear  on  our  present  investi- 
gation. 

Verzar  and  Weszeczky(i8)  found  13  per  cent  of  dysentery 
carriers  among  400  examinations.  These  were  convalescents  and 
were  afebrile.     They  also  found,  during  a  small  epidemic,  two 
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chronic  carriers,  who  were  the  cause  of  the  outbreak,  because  the 
members  of  their  household  also  became  infected;  and  they 
further  found  that  the  intermittent  character  of  dysentery  car- 
riers is  very  pronounced. 

Hudson (8)  gives  the  following  summary  of  his  study: 

In  the  case  of  dysentery  here  reported,  the  symptoms  of  violent  diarrhoea 
and  weakness  occurred  intermittently  for  about  three  and  a  half  years 
after  the  onset  (June,  1918).  A  strain  of  B.  dysenteric,  Flexner  type, 
was  isolated  during  the  latest  acute  attack  (January,  1922).  This  or- 
ganism was  not  found  subsequently  in  a  period  during  which  symptoms 
were  absent,  even  after  the  use  of  a  laxative.  Possibly  a  relation  exists 
between  the  organism  isolated  and  the  appearance  of  "clay  stools"  in 
1919;  and  it  may  be  reasonably  conjectured  that  there  was  an  infection 
of  the  gall  bladder  or  of  the  bile  duct  at  that  time,  with  temporary 
obstruction. 

Specific  agglutinins  for  the  Flexner  type  of  dysentery  bacillus  were 
found  in  the  blood  of  the  patient,  but  none  for  the  Shiga  type.  This 
agglutination  test  was  made  about  one  hundred  forty-five  days  after  the 
last  appearance  of  symptoms  and  the  successful  bacteriologic  examination 
of  the  faeces.  The  persistence  of  agglutinins  for  at  least  one  hundred 
forty-five  days  and  the  absence  of  continuous  positive  cultural  findings 
indicate  the  value  of  the  agglutination  test  in  the  detection  of  carriers 
or  of  persistent  chronic  cases  of  the  Flexner  type  of  dysentery.  The 
recovery  of  the  pathogen  only  at  the  time  of  the  appearance  of  symptoms 
points,  not  only  to  the  chronicity  of  the  infection,  but  also  to  the  possibility 
of  an  alteration  in  the  resistance  of  the  host. 

McLeod  and  Ritchie (H)  state: 

In  a  general  way,  therefore,  we  have  gathered  the  impression  that 
freshly  prepared  emulsions  of  dysentery  bacilli  are  more  specific  than 
those  which  have  stood  for  a  considerable  period,  i.  e.,  they  react  well 
with  the  sera  of  infected  people,  and  very  little  with  those  of  normal 
individuals.  We  believe  that  by  controlling  from  time  to  time  the  sugar 
reactions  of  a  strain  and  its  agglutination,  and  emulsifying  a  well-grown 
agar  slope  after  18  hours'  incubation,  always  in  the  same  amount  of  saline, 
one  will  probably  arrive  as  near  to  a  standard  in  connection  with  agglu- 
tination of  emulsions  of  dysentery  bacilli  as  by  a  more  elaborate  method. 

Speares  and  Debono(l7)  draw  the  following  conclusions: 

1.  In  an  ordinary  attack  of  Shiga  a  positive  agglutination  may  be 
expected  about  the  tenth  day,  and  further  tests  should  be  made  at  the 
end  of  the  second,  and  if  necessary  at  the  end  of  the  third  week  in  case 
there  is  a  gradual  rise  in  titer. 

2.  In  Flexner  cases  a  serological  diagnosis  is  not  always  possible. 
Frequently  the  attack  lasts  only  a  few  days  and  from  the  cases  we  have 
seen  we  consider  that  infection  by  the  Flexner  organism  does  not  give 
rise  to  as  severe  an  attack  of  dysentery  as  Shiga  or  Y.  W.e  may  mention 
that  we  have  not  had  a  death  due  to  infection  by  this  organism. 
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3.  An  infection  by  Shiga  raises  the  titer  for  the  Flexner-Y  type,  etc. 

4.  We  have  not  found  that  the  giving  of  curative  sera  has  any  effect 
on  the  specific  agglutination  titer;  the  titer  of  the  curative  sera  (lister) 
used  at  Tigne  was  1  in  320  to  Shiga. 

5.  Failure  to  obtain  agglutination  when  the  disease  is  clinically  of 
a  mild  type  makes  it  probable  that  the  infecting  organism  is  of  the 
Flexner  or  Y  type.  This  probability  becomes  almost  a  certainty  if  the 
clinical  picture  and  the  character  of  the  stools  (presence  of  pus,  absence  of 
pathogenic  protozoa)   point  to  the  case  being  one  of  bacillary  dysentery. 

Cunningham  (3)  states: 

1.  A  latent  form  of  dysentery  exists,  which  may,  when  examined, 
show  the  presence  of  varying  quantities  of  mucus  or  mucus  and  blood 
in  the  stools,  and  ulcers  in  the  rectum,  and  may  also  be  secreting  dysen- 
tery bacilli.  Such  cases  may  be  compatible  with  apparent  health  and 
are  therefore  liable  to  pass  undetected. 

4.  A  series  of  ten  successive  examinations  is  sufficient  to  detect  all  the 
cases  of  latent  dysentery  present  in  a  population. 

Fletcher  and  Mackinnon(6)  review  their  work  as  follows: 

1.  During  the  12  months  ending  May  31,  1918,  935  dysentery  convales- 
cents and  847  patients  who  were  convalescent  from  other  diseases,  such 
as  enteric  and  trench  fever,  were  examined  in  this  laboratory. 

2.  Of  229  dysentery  convalescents  whose  histories  were  taken — 

29  had  had  2  or  3  isolated  attacks. 
88  were  "chronic"  cases. 

3.  61  were  carriers  of  B.  dysenteric   (Flexner). 
13  were  carriers  of  B.  dysenteric  (Shiga). 

5.  Most  of  the  88  chronic  cases  had  suffered  from  recurrent  attacks  of 
dysentery  over  long  periods. 

7.  In  the  group  of  935  dysentery  convalescents,  71,  or  6.95  per  cent, 
were  found  to  be  carriers  of  dysentery  bacilli;  26,  or  2.78  per  cent,  were 
persistent  carriers. 

Fifty-eight  were  Flexner  carriers  (5.56  per  cent)  and  13  were  Shiga 
carriers   (1.39  per  cent). 

8.  In  the  group  of  847  non-dysentery  convalescents  there  were  9  carriers 
of  dysentery  bacilli  (1.06  per  cent)  and  6  of  these  gave  a  history  of  dys- 
entery.    These  9  were  all  Flexner  carriers. 

9.  The  13  Shiga  carriers  were  all  persistent  carriers. 

10.  Thirteen  out  of  61  Flexner  carriers  were  persistent  carriers. 

11.  All  the  Shiga  carriers  suffered  from  chronic  dysentery  and  mental 
depression,  and  were  unfit  for  work. 

12.  With  two  exceptions  the  carriers  of  Flexner's  bacillus  were  in  fair 
health  and  fit  for  work,  under  favorable  conditions. 

15.  The  infecting  organism  is  more  constantly  present  in  the  faeces  of 
Shiga  carriers  than  in  carriers  of  B.  dysenterise,  Flexner. 

16.  One  of  the  chief  characters  of  persistent  infections  with  Flexner's 
bacillus  is  intermission. 

Dysentery  bacilli  are  quickly  overgrown,  where  there  is  delay  in  the 
examination  of  the  specimens. 
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Martin,  Kellaway,  and  Williams  (10)  found  twelve  organisms 
isolated  culturally  and  biochemically,  which  resembled  the  Flex- 
ner  group  of  bacilli  but  failed  to  agglutinate  with  any  Y  or 
Flexner  serum  at  their  disposal.  Eight  of  the  strains  were  re- 
tested  with  the  same  serum  six  months  later,  when  five  of  them 
agglutinated  fairly  well. 

Fletcher  (5)  reports  a  case  whose  "excreta  have  been  examined 
sixty-one  times  since  March  22,  1917,  and  B.  dysenteric  (Shiga) 
has  been  isolated  on  thirty-five  occasions ;  he  is  now  in  the  seven- 
teenth week  and  is  still  a  carrier.,, 

Martin  and  Williams,  (9)  examining  stools  of  dysentery  pa- 
tients for  bacilli  during  the  course  of  the  disease  found  : 

First  week,  70  per  cent  successful  recoveries. 
Second  week,  53  per  cent  successful  recoveries. 
Third  week,  18  per  cent  successful  recoveries. 
Fourth  week  and  later,  nil. 

They  say: 

Our  chance  of  recovering  dysentery  bacilli  rapidly  diminished  after 
the  first  few  days.  This  appeared  to  be  the  case  whether  the  stools 
remained  characteristically  dysenteric  or  not. 

The  muco-pus  and  epithelial  debris  discharged  in  the  milder  pathological 
condition,  and  the  necrosed  coagulated  superficial  layers  of  the  mucous 
membrane  in  the  more  serious  is,  except  in  the  earliest  stages  of  the  disease, 
invaded  by  hosts  of  intestinal  organisms,  which  soon  overwhelm  the  dys- 
entery bacilli  originally  present.  This  places  a  serious  limit  on  the  value 
of  a  bacteriological  diagnosis  of  dysentery.  If  reliance  had  been  placed 
on  the  results  of  one  examination  but  15  per  cent  would  have  been  dis- 
covered. 

Fletcher (4)  says: 

There  was  not  a  single  instance,  during  the  examination  of  1,000  con- 
valescents, of  the  isolation  of  dysentery  organisms  by  the  Brillians-Greem 
method,  but  by  direct  plating  of  the  faeces  on  to  Endo's  medium  dysentery 
bacilli,  of  the  mannite-fermenting  group,  were  isolated  from  eighteen  pa- 
tients and  B.  dysenteric   (Shiga)   from  one. 

The  present  investigation  was  made  in  connection  with  the 
routine  examination  of  stools  for  typhoid  and  dysentery  for  the 
Philippine  Health  Service. (7)  The  method  of  examination  em- 
ployed in  all  cases  was  as  follows:  A  portion  of  the  stool  was 
emulsified  in  acid  (+  phenolphthalein)  bouillon  and  incubated 
for  from  two  to  six  hours  at  37°  C.  From  this  transplants  were 
made  on  lactose  eosin-methylene  blue  agar  plates.  The  plates 
were  incubated  at  37°  C.  for  twenty-four  hours  and  then 
examined.     Suspicious  colonies  were  picked  out  and  inoculated 
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into  Russell's  double  sugar  medium,  and  the  tubes  incubated  at 
37°  C.  for  twenty-four  hours.  The  result  of  the  growth  on 
Russell's  medium  decided  whether  or  not  the  cultures  should  be 
further  transplanted  into  different  sugars,  litmus  milk,  acid 
bouillon  (with  a  strip  of  lead  acetate  paper  hanging  from  the 
mouth  of  the  tube),  and  acid  agar  slants.  Macroscopic  aggluti- 
nation was  made  with  polyvalent  dysenteric  immune  serum  by 
emulsifying  a  portion  of  the  suspicious  culture  in  a  1 :  100  or 
1 :  200  dilution  of  the  immune  serum  and  then  incubating  at  37° 
C.  for  twenty-four  hours.  Hanging  drops  were  used  for  exam- 
ination as  to  motility.     Gram's  stain  was  applied  in  every  case. 

The  number  of  examinations  for  dysentery  carriers  from  Jan- 
uary 1  to  December  31,  1924,  amounted  to  3,328.  In  the  carrier 
series  there  was  a  large  group,  2,860,  consisting  of  specimens 
collected  at  random  and  sent  to  the  Bureau  of  Science  by  the 
Philippine  Health  Service,  and  a  small  group,  468,  consisting 
of  specimens  collected  at  the  Bureau  of  Science  directly  from 
food  handlers  reporting  to  the  Bureau  of  Science  (by  order  of 
the  Philippine  Health  Service).  The  last-mentioned  group  com- 
prised specimens  passed  at  the  laboratory  and  examined  imme- 
diately. It  is  evident  that  in  these  cases  the  specimen  obtained 
was  as  fresh  as  possible  for  immediate  examination.  In  the 
large  group,  2,860,  7  (0.24  per  cent)  carriers  were  detected:  1 
Flexner  carrier  (F.  F.,  studied  in  this  investigation)  and  3 
Shiga  carriers  (D.  S.,  J.  I.,  and  M.  S„  studied  in  this  investiga- 
tion), and  2  Shiga  carriers  and  1  Flexner  carrier,  which  were  not 
available  for  further  study.  In  the  small  group,  468,  7  (1.49 
per  cent)  other  carriers  were  detected ;  1  Flexner  and  Shiga  car- 
rier (F.  P.,  reported  in  this  investigation),  3  Flexner  carriers 
(T.  N.,  J.  B.,  and  D.  G.,  also  reported  in  this  investigation),  2 
Shiga  carriers  (A.  E.  and  J.  M.,  reported  in  this  investigation), 
and  another  Flexner  carrier  whom,  so  far,  we  have  not  been  able 
to  locate.  That  the  technic  used  for  isolating  the  dysentery  or- 
ganism was  satisfactory  is  shown  by  the  relatively  high  percent- 
age (1.49  against  0.25  per  cent)  of  positives  in  the  small  group, 
and  also  by  the  fact  that  many  repeaters  were  found  among  the 
carriers  studied,  where  the  specimens  were  obtained  in  a  fresh 
condition,  just  as  soon  as  passed. 

Of  the  carriers  discovered,  10  were  accessible  and  were  made 
the  object  of  study.     Their  histories  are  as  follows : 

Carrier  1,  April  3, 192 J*. — F.  F.,  27  years  of  age,  male,  Filipino, 
native  of  Hagonoy,  Bulacan  Province,  residing  in  Manila  since 
1920,  and  living  at  1712  Tioko,  Tondo,  water  carrier  by  occupa- 
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tion.  At  7  years  of  age  he  suffered  from  mucous  and  bloody 
diarrhoea  with  tenesmus  for  two  months,  from  which  he  re- 
covered without  any  treatment,  as  far  as  he  knows.  He  denies 
having  suffered  from  diarrhoea  or  constipation  since  then.  As 
far  as  he  can  tell,  none  of  the  people  with  whom  he  has  lived  have 
suffered  from  dysentery.     He  is  a  Flexner  carrier. 

Carrier  2,  May  1, 192 Jf. — F.  P.,  21  years  of  age,  male,  Filipino, 
native  of  Cardona,  Rizal  Province,  and  residing  there,  a  student 
by  occupation.  He  came  to  Manila  on  April  28,  1924,  to  apply 
for  permission  to  enter  the  United  States.  About  five  years  ago 
he  suffered  from  fever  and  profuse  diarrhoea,  not  mucoid  or 
bloody,  from  which  he  recovered  without  any  treatment.  Last 
year  he  lived  in  San  Pablo,  Laguna  Province;  in  the  household 
a  man  was  suffering  from  mucous  and  bloody  diarrhoea. 
Shortly  after  the  man  recovered,  he  (P.)  had  an  attack  of 
fever  with  abdominal  pain  and  profuse  and  watery  diarrhoea, 
which  lasted  one  day.  Since  then  up  to  the  present  time  he  has 
not  suffered  from  diarrhoea.  Sometimes  he  has  had  abdominal 
pain.  Stool  regular.  His  stools,  he  says,  are  often  hard  and 
scanty  and  covered  with  mucus.  He  is  a  Flexner  and  Shiga 
carrier. 

Carrier  S,  May  12,  1924. — T.  N.,  28  years  old,  male,  Filipino, 
a  native  of  Agno,  Pangasinan  Province,  residing  in  Manila  since 
1922,  and  employed  by  the  Bureau  of  Agriculture.  When  a 
student  in  Los  Banos,  Laguna  Province,  he  had  diarrhoea  for 
four  or  five  days,  with  abdominal  pain  and  tenesmus,  in  which 
he  passed  plenty  of  mucus,  but  no  blood  and,  as  far  as  he  knows, 
he  had  no  fever  during  this  attack.  He  denies  having  suffered 
from  constipation  or  diarrhoea  since  then.  He  is  a  Flexner 
carrier. 

Carrier  4,  July  11, 1924. — A.  E.,  51  years  old,  female,  Filipino, 
residing  at  Paraiiaque,  Rizal  Province,  food  handler.  At  15  or 
16  years  of  age  she  suffered  from  mucous  and  bloody  diarrhoea 
from  which  she  soon  recovered.  Denies  having  suffered  from 
diarrhoea  or  constipation  since  then.  Bowels  move  regularly. 
She  is  apparently  in  good  health.     This  woman  is  a  Shiga  carrier. 

Carrier  5,  July  10,  1924. — J.  B.,  35  years  old,  male,  Filipino, 
residing  at  141  Arquiza,  Ermita,  Manila,  food  handler.  Denies 
ever  having  suffered  from  bloody  diarrhoea.  Bowels  regular. 
He  says  he  never  has  abdominal  pain  or  diarrhoea.  He  is  a 
Flexner  carrier. 

Carrier  6,  July  10,  1924. — D.  S.,  42  years  old,  male,  Filipino, 
residing  at  211  Lardizabal,   Sampaloc,   Manila,  food  handler. 
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He  is  a  strong,  healthy-looking  man  who  denies  ever  having 
suffered  from  bloody  diarrhoea.  He  says  that  sometimes  he  has 
diarrhoea  and  abdominal  pain.  Otherwise  bowels  are  regular. 
Stools  have  no  mucus,  as  far  as  he  can  tell.  This  man  is  a  Shiga 
carrier. 

Carrier  7,  July  21,  1924. — D.  G.,  31  years  old,  male,  Filipino, 
residing  at  243  Cabildo,  Manila,  food  handler  (ice-cream  ped- 
dler.) He  is  a  healthy-looking  man  who  denies  ever  having  been 
sick  with  bloody  diarrhoea.  Bowels  are  regular.  This  man  is 
a  Flexner  carrier. 

Carrier  8,  August  1, 1924. — M.  S.,  25  years  old,  male,  Japanese, 
food  handler,  residing  at  101  Gastambide,  Sampaloc.  Says  he 
has  had  malaria.  Last  April  (four  months  ago)  he  suffered 
from  diarrhoea,  without  fever,  without  blood  or  mucus,  for  a  few 
days.  During  this  time  he  was  not  confined  to  bed  at  all,  for 
he  did  not  feel  ill.  He  took  some  Japanese  medicine  and  re- 
covered.   He  is  a  Shiga  carrier. 

Carrier  9,  August  1,  1924. — J.  M.,  40  years  old,  female,  Fili- 
pino, food  handler,  residing  at  Paranaque,  Rizal  Province.  She 
denies  ever  having  suffered  from  diarrhoea.  She  looks  healthy. 
She  is  a  Shiga  carrier. 

Carrier  10,  September  1,  1924. — J.  I.,  32  years  old,  male, 
Filipino,  residing  at  1000  Int.  Anak  fig  Bayan,  Paco,  Manila. 
Gives  a  history  of  having  had  four  attacks  of  bloody  diarrhoea 
with  fever  since  1909  up  to  this  time.  The  last  attack  occurred 
about  one  month  ago.  He  says  that  he  often  suffers  from  ab- 
dominal pain.  He  is  a  stout,  healthy-looking  individual.  This 
man  is  a  Shiga  carrier. 

Carrier  1  was  examined  eleven  consecutive  times.  Table  1 
gives  the  results  of  these  examinations. 

Carrier  2  was  examined  five  times.  The  first  time  he  was 
examined,  the  organism  was  of  the  Flexner  type.  The  second 
time  a  Shiga  type  bacillus  was  isolated.  The  next  two  times  the 
Flexner  type  was  again  recovered.  The  last  examination  was 
negative.     Table  1  shows  the  results  of  these  examinations. 

Carrier  3  was  examined  eleven  times.  All  of  the  examina- 
tions showed  him  to  be  a  Flexner  type  carrier.  Table  1  gives 
the  results  of  these  examinations. 

Carrier  4  was  examined  six  times;  carrier  5  was  examined 
six  times ;  carrier  6  was  examined  four  times ;  carrier  7  was  ex- 
amined three  times ;  carrier  8  was  examined  four  times ;  carrier 
9  was  examined  four  times ;  carrier  10  was  examined  six  times. 
The  results  of  all  of  these  examinations  are  shown  in  Table  1. 
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Blood  was  obtained  from  each  of  these  carriers  to  test  the 
agglutinative  power  of  their  sera  against  their  respective  dys- 
entery strains  and  against  known  dysentery  strains  kept  in 
stock.  The  blood  was  withdrawn  from  a  vein  in  the  arm,  and 
allowe'd  to  stand  until  the  serum  separated  from  the  clot.  Then 
with  a  sterile  pipette  the  serum  was  pipetted  off  and  a  portion 
was  inactivated  by  heating  at  56°  C.  for  half  an  hour.  Dilutions 
were  then  made  of  the  active  and  inactivated  sera  1:5,  1:10, 
1 :  20,  1 :  40,  1 :  80,  and  1 :  160.  Agglutination  tubes  were  set  up 
in  series  of  six,  each  series  containing  the  various  dilutions.  In 
these  dilutions  the  corresponding  strain  of  dysentery  was  emul- 
sified, using  for  this  purpose  a  twenty-four-hour  culture  on  acid 
agar.  Enough  of  the  culture  was  emulsified  in  each  dilution  to 
render  the  liquid  distinctly  opalescent.  The  tubes  were  incu- 
bated at  37°  C.  for  twenty-four  hours,  and  at  the  end  of  this  time 
the  readings  were  made.  The  results  of  these  tests  are  shown 
in  Tables  2  to  11;  in  these  tables,  as  well  as  in  Table  12,  the 
following  symbols  are  used: 


+  + 
+  + 
+ 

Table  2.— 

-|-   =  complete  or  almost  complete  agglutination. 
=  partial  agglutination. 
=  trace  of  agglutination. 
=  no  agglutination. 
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Table  3. — Showing  agglutination  reactions  of  the  blood  serum  of  carrier  2. 
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Table  4. — Showing  agglutination  reactions  of  the  blood  serum  of  carrier  3. 
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Table  5. — Showing  agglutination  reactions  of  the  blood  serum  of  carrier  4. 
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Table  6. — Showing  agglutination  reactions  of  the  blood  serum  of  carrier  5. 
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Table  7. — Shoiving  agglutination  reactions  of  the  blood  serum  of  carrier  6. 
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Table  8. — Showing  agglutination  reactions  of  the  blood  serum  of  carrier  7. 


Serum. 

Dilution. 

Flexner 
carrier  7. 

Flexner 
"known.** 

+  +  + 
+  +  + 

1 
1 
1 
1 
1 
1 

5 

10 

20 

40 

80 

160 

+  +  + 
+  +  + 

+ 

Do    - 

Do        - 

+  +       » 

Do                --- 

+  +     ; 

Do              - 

+       ; 

Do            --- 

Do       -_ - 

(a) 

Shiga 
"known." 


+  +  + 
+  +  + 
+  +  + 

+  + 


*  Control. 

Table  9. — Showing  agglutination  reactions  of  the  blood  serum  of  carrier  . 


Serum. 

Dilution. 

Shiga 
carrier  8. 

Shiga 
"known." 

Flexner 
"known." 

1 
1 
1 

1 
1 
1 

5 

10 
20 
40 
80 
160 

+  +  + 
+  +  + 
+  +  + 
+  +  + 
+  +  + 
+  +  + 

+  +  + 
+  +  + 
+  +  + 
+  +  + 
+  +  + 
+  +  + 

+  +  + 
+  +  + 
+  +  + 
+  +  + 

Do 

Do          

Do          --- - 

Do - 

Do - 

Do        - 

(*) 

1  Control. 
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Table  10. — Showing  agglutination  reactions  of  the   blood  serum  of 

carrier  9. 


Serum. 

Dilution. 

Shiga 
carrier  9. 

Shiga 
"known." 

Flexner 
"known." 

Inactivated _.. 

1  :5 

1  :10 
1  :20 
1  :40 
1:80 
1  :160 
(•) 

+  + 
+  + 

+  + 
+  + 

+  +  + 
+  +  + 
+  +  + 
+  +  + 
+  +  + 
+  +  + 

+  +  + 
+  +  + 
+  +  + 
+  +  + 

Do 

Do 

Do 

Do 

Do 

Do 

a  Control. 

Table  11.  Showing  agglutination  reactions  of  the  blood  serum  of 

carrier  10. 


Serum. 

Dilution. 

Shiga 
carrier  10. 

Shiga 
'"known." 

Flexner 
"known." 

Inactivated .   

1  :2 
1  :4 
1  :8 
1:16 
1  :32 
1  :64 
C) 

+  +  + 

+  + 

+ 

+ 

+ 

+  +  + 
+  +  + 
+  +  + 
+  +  + 
+  +  + 
+  +  + 

+  +  + 
+  +  + 
+  +  + 
+  +  + 

Do 

Do _ _ 

Do 

Do 

Do 

Do 

a  Control. 

Table  3  shows  that  the  serum  of  the  Flexner  and  Shiga  carrier 
(carrier  2)  agglutinated  the  Shiga  strain  isolated  from  his  stool 
only  in  1 :  5  and  1:10  dilutions,  whereas  it  agglutinated  a  known 
Shiga  strain  in  as  high  a  dilution  as  1:160.  In  order  to  obtain 
further  evidence  that  the  Shiga  strain  isolated  from  the  stool 
of  this  carrier  was  a  real  Shiga  type  strain  of  B.  dysenteric,  a 
rabbit  was  immunized  with  this  strain  in  order  to  carry  out  cross 
agglutination.  This  work  on  the  rabbit  was  started  on  May  21, 
1924,  on  0.1  of  a  loopful,  and  by  August  23,  1924,  it  received 
three  slants  in  one  dose.  For  this  purpose  twenty-four-hour-old 
cultures  on  acid  agar  were  used.  The  growth  was  emulsified  in 
salt  solution  and  heated  for  half  an  hour  at  60°  C.  The  corre- 
sponding dose  was  then  injected  subcutaneously,  in  the  abdomen, 
every  five  days.  Sixteen  days  after  the  last  injection  blood  was 
obtained  from  the  ear  vein  of  this  rabbit,  to  test  the  agglutina- 
tion power  of  its  serum.  The  serum  was  separated  from  the 
clot  and  inactivated  at  56°  C.  for  half  an  hour.  The  following 
dilutions  of  this  serum  were  made :  1:2,  1 :  4,  1 :  8,  1 :  16,  1 :  32, 
1 :  64,  1 :  128,  1 :  256,  and  1 :  512,  and  four  series  arranged,  9 
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small,  sterile  test  tubes  in  each  series.  Into  each  series  the 
different  dilutions  were  distributed,  using  0.5  cubic  centimeter 
for  each  test  tube.  In  the  first  series  the  Shiga  strain  isolated 
from  the  stool  of  carrier  2,  and  against  which  this  rabbit  was 
immunized,  was  used.  In  the  second  series  a  known  Shiga  strain 
was  used.  In  the  third  series  a  known  Flexner  strain  was  used. 
In  the  fourth  series  the  Flexner  strain  isolated  from  the  stool 
of  the  same  carrier  (carrier  2)  was  used.  All  the  cultures  used 
were  twenty-four  hours  old,  grown  on  acid  agar  slants.  The 
results  of  these  tests  are  shown  in  Table  12. 

Table  12. — Showing  agglutination  power  of  immune  serum  prepared  from 
carrier  2,  Shiga  strain. 


Serum. 

Dilution. 

Shiga 
carrier  2. 

Shiga 
"known." 

Flexner 
"known." 

Flexner 
carrier  2. 

Carrier  2,  Shiga  immune 

Do 

1  :2 

1  :4 

1  :8 

1  :16 

1  :32 

1  :64 

1  :128 

1  :  256 

1  :512 

(ft) 

+  +  + 
+  +  + 
+  +  + 
+  + 
+  + 
+  + 
+  + 

+  + 

+  +  + 
+  +  + 
+  +  + 
+  +  + 
+  +  + 
+  +  + 

+  + 
+ 

+  +  + 

+  +  + 

+  +  + 

+  +  + 

+  + 

+  + 

+  + 

+ 

+ 

+ 

+  +  + 
+  +  + 
+  +  + 
+  +  + 
+  +  + 

+  +  +    ! 
+  +  +    j 
+  +  +    ! 
+  +  + 

Do 

Do     

Do 

Do ----- 

Do.. 

Do 

Do     

Do     

a  Contrc 

)1. 

To  test  the  virulence  of  the  four  Shiga  strains  isolated  from 
carriers  2,  6,  M.  Rey.,  and  4,  and  the  five  Flexner  strains  isolated 
from  carriers  1,  7,  3,  2,  and  5,  the  corresponding  cultures  were 
injected  into  white  mice  subcutaneously,  at  the  root  of  the  tail. 
All  the  mice  injected  with  the  Shiga  strains  died,  and  B.  dysente- 
ric, Shiga  type,  was  recovered  from  their  heart  blood.  The 
mice  injected  with  the  Flexner  strains  became  sick  but  did  not 
die,  except  the  mouse  injected  with  the  culture  from  carrier  5, 
which  died  twenty  days  after  injection,  from  some  other  cause. 
The  rest  of  the  mice  that  remained  alive  as  well  as  a  normal 
control  mouse,  received  one  slant  of  a  twenty-four-hour  cul- 
ture on  acid  agar  of  a  known  virulent  Shiga  strain.  The  carrier- 
1,  the  carrier-7,  and  the  control  mice  died  within  one  day  after 
injection,  and  B.  dysenterise,  Shiga  type,  was  recovered  from 
their  heart  blood.  The  carrier-3  mouse  died  three  days  after 
injection,  but  B.  dysenteric  Shiga  was  not  recovered  from  its 
heart  blood. 
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From  each  of  the  first  four  Shiga  strains  isolated  from  car- 
riers 2,  M.  Rey.,  4,  and  6,  toxin  was  prepared,  as  follows :  From 
each  strain  ten  acid  agar  slants  were  planted.  The  cultures 
were  incubated  forty-eight  hours.  The  growth  was  washed 
off,  using  2  cubic  centimeters  of  salt  solution  for  each  culture 
tube.  The  emulsion  thus  obtained  was  poured  into  an  Erlen- 
meyer  flask  containing  glass  beads,  and  shaken.  Then  it  was 
heated  at  60°  C.  for  one  hour,  carbolized  to  contain  0.5  per  cent 
phenol,  and  stored  in  the  ice  box.  Then  it  was  filtered  through  a 
Berkefeld  filter.  One  cubic  centimeter  of  the  filtrate  was  in- 
jected intravenously  into  a  rabbit  weighing  between  1,500  and 
1,800  grams. 

The  rabbit  injected  with  the  carrier-2  Shiga  toxin  died  seven 
days  after  injection.  It  was  posted  and  examined.  No  dila- 
tion of  the  urinary  bla'dder  was  observed ;  nor  were  haemorrhages 
or  oedema  of  the  mucous  membrane  of  the  caecum  noted.  There 
was  only  hyperemia  of  the  peritoneal  cover  of  the  intestines. 

The  rabbit  injected  with  the  carrier-4  Shiga  toxin  showed 
paralysis  of  the  front  legs  on  the  eighth  day  after  injection, 
and  remained  paralyzed  for  three  days.  On  the  fourth  day  it 
recovered. 

The  rabbits  injected  with  the  carrier-6  Shiga  toxin  and  the 
M.  Rey.  Shiga  toxin  showed  no  symptoms,  although  as  much  as 
5  cubic  centimeters  of  the  toxin  was  injected.  The  animals 
were  observed  for  two  weeks  after  the  last  injection,  but  they 
never  showed  any  symptoms  of  'dysentery  toxin. 

DISCUSSION 

The  nature  of  dysentery  carriers  is  not  well  established.  It  is 
unlikely  that  the  gall  passages  are  invaded  at  all  by  B.  dysen- 
teric. Chronic  inflammation  and  eventually  ulceration  of  the 
large  intestine  would  seem  to  offer  a  more  plausible  explanation 
for  the  persistence  of  the  carrier  state  in  bacillary  dysentery; 
the  histories  and  serological  evidence  in  the  ten  cases  here 
discussed  lend  support  to  this  supposition.  A  study  of  the  dis- 
tribution of  B.  dysenteric  throughout  the  intestinal  tract  of  dys- 
entery cases  is  necessary  before  a  definite  idea  can  be  formed 
as  to  the  organ  or  organs  responsible  for  the  state  of  dysentery 
carriers.  Systematic  bacteriological  examination  of  autopsies 
would  probably  throw  much  light  on  this  subject. 

The  discrepancies  between  the  results  of  the  present  investiga- 
tions and  the  former  ones  (7)  is  rather  difficult  to  explain,  as  the 
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same  technic  was  used.  It  may  be  conjectured  that  the  speci- 
mens were  examined  in  a  fresher  condition,  or  it  may  be  that  the 
outbreak  of  the  present  year  was  more  extensive  than  the  one  that 
occurred  in  1923.  The  occurence  of  the  carriers  from  April  (2 
carriers)  to  May  (3  carriers),  to  July  (6  carriers),  to  August 
(2  carriers),  to  September  (1  carrier),  corresponds  well  to  the 
seasonal  annual  occurrence  of  outbreaks  of  bacillary  dysentery 
in  the  Philippines.  The  number  of  carriers  appears  to  increase 
parallel  to  the  number  of  cases.  The  opinion  expressed  on 
another  occasion,  (7)  "That  at  the  present  time  the  chronic 
carrier  is  not  as  serious  a  factor  in  the  epidemiology  of  typhoid 
and  dysentery  as  he  has  previously  been  considered  to  be,"  must 
be  corrected. 

Once  the  existence  of  healthy  carriers  of  B.  dysenteric  has 
been  demonstrated  by  laboratory  evidence  in  a  relatively  high 
percentage  of  the  food  handlers  examined,  the  dysentery  carrier 
must  be  considered  as  a  serious  factor  in  the  epidemiology  of  bac- 
illary dysentery,  at  present  as  well  as  in  the  future,  even  though 
he  remain  undiscovered. 

SUMMARY 

1.  The  existence  of  healthy  carriers  of  B.  dysenteric  in  the 
Philippine  Islands  has  been  demonstrated. 

2.  The  proof  was  carried  out  by  isolation  of  cultures  which, 
according  to  standard  methods  of  identification,  proved  to  be 
B.  dysenteric 

3.  In  3,328  examinations  14  carriers  were  found,  of  whom  7 
harbored  the  Shiga  type,  6  the  Flexner  type,  and  1  both  Plexner 
and  Shiga  types,  successively. 

4.  Agglutination  tests  were  performed  with  the  carriers'  sera 
and  with  the  corresponding  culture  isolated  from  the  carriers,  as 
well  as  with  stock  cultures  of  the  Shiga  and  the  Flexner  types. 
Usually  the  serum  of  the  carrier  agglutinated  its  own  strain 
to  a  lesser  degree  than  the  stock  cultures,  and  at  times  a  consid- 
erable inhibition  zone  was  noticed  with  the  carrier's  serum 
and  its  own  strain. 

5.  All  of  the  cultures  belonging  to  the  Shiga  type,  isolated 
from  the  carriers,  were  pathogenic  for  white  mice,  and  some  of 
them  were  strongly  toxic  to  rabbits.     The  cultures  belonging  to 
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the  Flexner  type,  isolated  from  carriers,  were  found  to  be  of  low 
virulence. 
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THE  POSSIBLE  USE  OP  PHILIPPINE  COALS 
FOR  LIQUID  FUEL 

By  V.  G.  Lava 

Of  the  Division  of  Inorganic  and  Physical  Chemistry, 
Bureau  of  Science,  Manila 

As  certain  low-grade  Philippine  coals  cannot  be  used  advan- 
tageously as  such  under  the  boiler  because  of  their  rapid 
disintegration  into  powder,  a  study  was  made  with  reference 
to  their  utilization  in  the  powdered,  form,  by  mixing1  with 
crude  oil.  The  preparation  of  this  liquid  fuel  forms  the  sub- 
ject of  this  paper. 

Cox  1  characterizes  the  Philippine  coals  as  "ideal  to  handle 
in  a  producer  furnace,"  and  considers  that,  "For  the  production 
of  power,  the  utilization  of  our  low-grade  and  outcrop  coals  for 
producer  gas  seems  much  more  promising  than  any  other 
scheme  which  has  yet  been  devised  for  their  use." 

The  latest  reference  found  in  the  literature  is  that  by  Bates  ;2 
namely, 

where  petroleum  oils  are  associated  with  colloidal  carbon  derived  from 
powdered  coal  or  the  like,  and  maintained  in  colloidal  condition  by  the 
action  of  coal  tar,  creosote  and  lime  rosin  grease,  and  where  powdered  coal 
of  larger  than  colloidal  size  may  also  be  associated  with  the  fuel. 

To  obtain  a  stable  mixture  for  use  as  fuel  in  engines,  the 
"suspefision-sized"  particles  are  removed  from  a  similar  mix- 
ture by  centrifuging,  dilution  and  sedimentation,  or  filtration.3 
A  British  patent  for  a  "fuel  to  be  sprayed  on  the  bed  of  a 
furnace"  prepares  the  fuel4  by  grinding  into  a  very  fine  state 
a  mixture  of  5  to  10  parts  of  tallow,  soap,  or  other  fatty  sub- 
stance, 30  parts  of  coal  or  other  carbonaceous  solid,  and  59 
to  64  parts  of  crude  oil,  such  as  petroleum  or  tar  oil ;  the  mix- 
ture is  passed  through  a  grinding  machine  or  a  colloidal  mill. 

1  Philip.  Journ.  Sci.  1   (1906)  901. 

2  U.  S.  Patent  1447008,  February  7,  1923. 

3  Bates,  L.  W.,  U.  S.  Patent  1144723,  February  6,  1923. 

4  Leadbeater,  J.  A.,  Brit.  Patent  191201,  October  20,  1921. 
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Pickering 3  prepared  emulsions  of  paraffin  oil  in  water,  using 
different  emulsifiers.  He  found  that  solutions  of  potassium 
soap,  glue,  flour,  milk,  starch,  saponin,  etc.,  and  insoluble  pre- 
cipitates like  calcium  oxide,  and  the  basic  sulphates  of  iron  and 
copper  act  as  emulsifiers  for  this  oil.  Furthermore,  he  noticed 
that  solids  that  are  not  sufficiently  fine-grained,  will  form 
"quasi-emulsions,"  if  present  in  considerable  proportions.  The 
"quasi-emulsion"  has  many  of  the  properties  of  a  true  emul- 
sion, but  is  not  homogeneous,  and  precipitates  sooner  or  later. 

Hildebrand  and  his  students  r>  cited  a  case  of  lampblack  as  a 
stabilizer  in  an  emulsion  of  water  in  benzene,  and  from  a  com- 
pilation of  data  gave  a  theoretical  explanation  for  the  relative 
stabilizing  power  of  the  soaps  of  caesium,  potassium,  sodium, 
calcium,  silver,  magnesium,  zinc,  aluminum,  and  iron.  He  ver- 
ified some  of  his  predictions  by  measurements  of  the  size  of 
the  drops  formed  due  to  the  presence  of  the  soaps.  Accord- 
ing to  his  conclusions,  the  emulsion  of  oil  in  water  is  more 
stable  when  potassium  soap  is  used  than  when  sodium  soap  is 
used  as  a  stabilizer,  while  the  drops  formed  with  sodium  soap 
are  larger. 

Although  coal  alone,  in  a  finely  powdered  form,  might  act  as 
an  emulsifier  for  the  formation  of  this  "quasi-emulsion"  of 
crude  oil,  somewhat  similar  to  the  patents  of  Bates  (and  ex- 
periments would  seem  to  indicate  that  such  is  really  the  case), 
the  amount  of  coal  utilized  in  this  way  is  so  small  and  the  coal 
so  fine-grained  that  for  practical  purposes  this  method  seems 
inadequate. 

The  addition  of  soap  solution  to  the  oil  has  the  effect  of  pro- 
ducing an  emulsion  and  increasing  the  viscosity  of  the  liquid 
medium.  It  is  doubtful  that  the  increase  of  the  viscosity  of 
the  medium  is  the  greatest  factor  in  the  suspension  of  the  coal 
particles,  but  it  has  been  found  that  the  addition  of  the  soap 
solution  effects  the  suspension  of  the  particles  for  a  few  days 
and  produces  a  soft  jellylike  mass  that  does  not  wet  a  glass 
beaker  and  is  easily  stirred.  The  mass  seemed  to  be  in  equi- 
librium with  the  oil  left  as  unused. 

According  to  Stokes, 

2r2  (s— sjg 
V=  9n  ---- 


5Journ.  Chem.  Soc.  91    (1907)   2001. 
6Journ.  Am.  Chem.  Soc.  45    (1923)   2780. 
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where, 

v=rate  of  fall  of  the  particle  in  suspension, 

r= radius  of  the  particle, 

s=specific  gravity  of  the  particle, 

s1=specific  gravity  of  the  liquid  medium, 

g= gravitation  constant, 

n=coefficient  of  viscosity  of  the  liquid, 
so  that,  if  the  radius  of  the  particle  were  60  /x,  s — sx  =  1, 
and  n  =  0.10,  the  velocity  of  the  particle  would  be  4.7  centi- 
meters per  minute.  If  the  radius  of  the  particle  were  6  /*,  the 
velocity  of  the  particle  would  be  2.8  centimeters  per  hour;  and 
if  the  radius  o£  the  particle  were  0.6  /x,  the  velocity  would  be 
4.7  centimeters  per  week. 

It  is  evident  from  Stokes's  formula  that  the  greatest  factor 
in  the  length  of  suspension  of  a  particle  is  its  diameter.  For 
industrial  purposes,  however,  the  grinding  of  coal  to  pass  a 
sieve  of  fineness  greater  than  200-mesh,  may  mean  so  great  a 
cost  as  to  prohibit  its  utilization.  Another  great  factor  in  the 
length  of  suspension  of  a  particle  is  the  viscosity  of  the  liquid 
medium,  while  another  one,  of  no  less  importance,  is  the  dif- 
ference between  the  specific  gravity  of  the  medium  and  that 
of  the  particle  to  be  suspended. 

STATEMENT  OF  THE  PROBLEM 

The  problem  is  to  produce  an  emulsion  of  oil,  either  of  suf- 
ficient viscosity  and  with  the  same  specific  gravity  as  that  of 
the  coal  particles,  or  of  such  stabilizing  properties  as  would 
retain  the  coal  particles  (passing  through  a  200-mesh  sieve)  in 
suspended  form  for  a  reasonably  long  time,  and  take  back  into 
suspension  the  precipitated  particles  when  the  mixture  is 
stirred;  that  is,  a  "reversible"  suspension  of  coal,  the  resulting 
mixture  possessing  qualities  as  specified  by  standard  oil  tests. 

Sheppard  7  outlines  some  of  the  possibilities  in  colloidizing  the 
fuel  problem  thus: 

(a)  Production  of  stable  suspensions  of  coal  powders  in  fuel  oils  of 
medium  viscosity,  stabilized  by  protective  colloids. 

(b)  Production  of  coal  and  carbon  dispersions  of  colloid  dimensions 
in  oils  of  lower  viscosity,  stabilization  assisted  by  protective  colloids. 

7  The  Theory  and  Application  of  Colloidal  Behavior,  edited  by  R.  A. 
Bogue,  McGraw-Hill  Book  Co.,  New  York  2  (1924)  537;  also  E.  S. 
Sheppard,  Journ.  Ind.  Eng.  Chem.   13    (1921)   37. 


196 


The  Philippine  Journal  of  Science 


1925 


(c)  Semicolloid  dispersions  of  coal  by  solvent  peptization  by  tars  and 
tar  distillates  in  oils  and  mixture  of  oils  and  tars. 

(d)  Chemical  peptization  of  powdered  coals  by  hydrous  and  anhy- 
drous oxidizing  agents,  followed  by  amalgamation  to  plastic  fuels  or  sta- 
bilization to  colloidal  fuels. 

(e)  Hydrogenation  of  coal,  of  mechanical  mixture  of  coal  and  oil,  of 
colloid  composites  of  coal  and  oil,  or  of  coal,  tars  and  oils,  including  pitches 
and  cognate  materials. 

It  is  along  the  line  indicated  in  (a)  that  we  are  at  present 
concerned. 

The  emulsification  of  crude  oil  with  soap  has  the  effect  of 
increasing  the  viscosity  of  the  liquid,  and  the  more  coal  there 
is  suspended,  the  higher  the  viscosity  of  the  resulting  mixture 
becomes,  so  that  in  the  suspension  of  the  coal  particles,  there 
results  the  advantage  of  this  increase  in  the  time  of  their 
suspension  aside  from  the  increase  due  to  the  emulsification 
with  the  soap. 

MATERIALS  USED 

Four  kinds  of  Philippine  coal  were  used;  namely,  the  Gotas, 
the  East  Batan,  the  Butong,  and  the  Cebu.  The  Gotas,  which 
is  mined  in  Zamboanga,  Mindanao,  is  bituminous;  it  is  gen- 
erally sold  in  small  lumps,  and  disintegrates  slightly.  The 
East  Batan  coal  i&  lignitic;  it  disintegrates  on  exposure  to  the 
air,  and  has  a  tendency  toward  spontaneous  combustion.  The 
Butong  coal  comes  from  Mindanao;  it  is  a  semi-anthracite, 
and  is  generally  not  readily  combustible  in  furnaces  designed 
for  bituminous  coal.  The  Cebu  coal  is  lignitic;  it  disintegrates 
on  ordinary  exposure,  and  is  liable  to  spontaneous  combustion 
if  the  pile  is  a  meter  thick.  The  sample  used  was  dry,  as  it 
had  been  standing  for  a  long  time.  The  proximate  analyses 
of  these  coals  are  as  follows: 

Table  1. — Analyses  of  coals  used  in  liquid  fuel  experiments. 


Coal. 


Gotas.. __ 

East  Batan... 

Butong 

Cebu  (Uling)  . 


Moisture. 


Volatile 
combusti- 
ble matter. 


Per  cent. 
3.16 
9.38 
2.60 
1.85 


Per  cent. 
24.08 
43.83 
11.26 
32.28 


Fixed 
carbon. 


Per  cent. 
61.12 
38.74 
74.52 
42.28 


Ash. 


Per  cent. 

11.64 

8.05 

11.62 

23.59 


In  all  the  experiments  coal  particles  which  passed  through 
a  200-mesh  sieve  were  used.     Therefore,  although  the  maximum 
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radius  of  the  coal  particles  is  about  30  /*,  the  minimum  is  much 
less,  and  it  may  be  assumed  that  a  large  percentage  of  the 
particles  have  radii  ranging  from  10  to  20  /*. 8 

The  oil  is  the  ordinary  crude  oil  used  in  the  Bureau  of 
Science  power  plant;  the  following  is  a  resume  of  its  properties, 
as  determined  by  Mr.  Walter  L.  Brooke,  of  the  Bureau  of 
Science : 

Flash    point    (United    States  Bureau    of    Mines    flash-point 

tester)  °C.  100 

Carbon  residue    (per  cent)  1.82 

Viscosity  (Saybolt  Universal)  at — 

26°   C.    (seconds)  64.4 

28°   C.    (seconds)  61.8 

30°   C.   (seconds)  59.8 

32°   C.   (seconds)  57.4 

PREPARATION  OF  THE  OIL  EMULSION  AND  SUSPENSION 

The  soap  solution  was  emulsified  and  the  oil  was  added  to 
this,  drop  by  drop,  and  the  mixture  stirred  by  means  of  a 
motor  until  a  fine  consistency  was  reached  when  the  oil  can  be 
added  in  greater  quantities  at  a  time,  stirring  being  continued. 

For  the  preparation  of  the  suspension  of  coal  in  the  oil  emul- 
sion, definite  quantities  of  the  coal  were  weighed  and  the  emul- 
sion was  gradually  added  until  a  definite  weight  of  emulsion  had 
been  utilized,  the  process  having  been  carried  on  with  constant 
stirring.  Reversing  the  method  (that  is,  adding  the  carbon  to 
the  emulsion),  has  the  effect  of  destroying  the  emulsion  and 
thus  allowing  the  rapid  settling  of  the  carbon  particles. 

PREPARATION  OF  THE  SOAP 

From  the  saponification  number  of  the  coconut  oil  used,  it 
was  calculated  that  100  grams  of  the  oil  require  425.6  cubic 
centimeters  of  0.1  N  alkali  solution.  These  were  mixed,  evap- 
orated slowly  for  a  long  time  with  stirring  in  a  water  bath, 
and  made  up  to  500  cubic  centimeters.  One  cubic  centimeter 
of  the  solution,  which  may  be  called  A,  contains,  therefore, 
0.234  gram  of  sodium  soap  and  glycerine,  or  0.2475  gram  of  po- 
tassium soap  and  glycerine. 

'According  to  H.  Kreisinger  and  J.  Blizard,  the  size  of  the  coal  par- 
ticles passing  through  a  200-mesh  sieve  varies  from  2  i*.  to  60  n,  most 
of  them  having  a  mean  diameter  of  between  20  n  and  60  p.  Journ.  Ind. 
Eng.  Chem.  15    (1923)    249-251. 
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Table  2. — Relation  of  soap  and  water  contents  to  stability  of  the  emulsion 

and  suspension. 


Sample  No. 


1. 
2. 
3. 
4. 
5.. 
6. 

8.. 

9. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 


POTASSIUM  SOAP. 


Soap 
content. 


Per  cent. 
4.5 
3.6 
2.5 
1.5 
2.2 
1.8 
1.3 
0.5 
1.2 
0.8 
0.5 
0.3 
0.4 
0.3 
0.2 
0.15 


Water 
content. 


Per  cent 

13.9 

10.9 

7.7 

4.0 

16.1 

12.6 

8.8 

4.7 

17.1 

13.5 

9.5 

5.0 

17.8 

14.0 

9.8 

5.15 


Oil 
content. 


Per  cent 
81.6 
85.5 
89.8 
94.5 
81.7 
85.6 
89.9 
94.8 
81.7 
85.7 
90.0 
94.7 
81.8 
85.7 
90.0 
95.7 


Life 
emul- 
sion. 


Days. 

90 

90 

49 

2 

7 

4 

2 

1 

4 

2 

(•) 

(*) 

3 

2 

1 

(») 


Life 
suspen- 
sion. 


Days. 

120 

120 

120 

2 

120 

120 

120 

14 

120 

120 

14 

(a) 

5 

5 

<•) 

(a) 


Remarks  on  sus- 
pension. 


Easy  to  stir. 

Do. 

Do. 
Hard  to  stir. 
Easy  to  stir. 

Do. 

Do. 
Hard  to  stir. 
Easy  to  stir. 

Do. 
Hard  to  stir. 

Do. 

Do. 

Do. 

Do. 

Do. 


SODIUM  SOAP. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12.. 


4.2 

14.2 

81.6 

90 

120 

3.3 

11.2 

85.5 

60 

120 

2.35 

7.8 

89.8 

3 

120 

1.2 

4.1 

94.7 

0.5 

1 

2.1 

16.2 

81.7 

4 

120 

1.7 

12.7 

85.6 

3 

120 

1.2 

&.9 

89.8 

0.84 

60 

0.6 

4.7 

94.7 

(a) 

(') 

1.1 

17.2 

81.7 

5 

7 

0.9 

13.5 

85.6 

3 

7 

0.6 

9.6 

89.8 

1 

2 

0.3 

5.0 

94.7 

(a) 

« 

Easy  to  stir. 

Do. 

Do. 
Hard  to  stir. 
Easy  to  stir. 

Do. 
A  little  hard  to  stir. 
Hard  to  stir. 
Easy  to  stir. 
A  little  hard  to  stir. 
Hard  to  stir. 

Do. 


a  Instantaneous. 

EFFECT  OF  WATER  CONTENT  AND  SOAP  CONTENT  ON  THE  EMULSION 

In  order  to  determine  the  effects  of  the  water  and  soap  con- 
tent of  the  emulsion  on  its  stability,  different  mixtures  con- 
taining different  amounts  of  soap  and  water  and  the  same 
amount  of  crude  oil  were  prepared.  One  series  of  emulsions 
was  prepared  so  as  to  contain  10,  20,  30,  and  40  cubic  centi- 
meters of  soap  solution  A,  respectively,  and  200  cubic  centi- 
meters of  oil.  The  other  series  contained  10,  20,  30,  and  40 
cubic  centimeters  of  aqueous  soap  solutions  of  dilution  A/2, 
A/4,  and  A/10,  respectively,  and  200  cubic  centimeters  of  oil. 
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A  portion  of  each  emulsion  was  used  for  the  preparation  of  the 
corresponding  suspension. 

A  comparison  of  the  different  emulsions  in  each  series  shows 
that  the  emulsions  containing  more  water  and  soap  are  softer 
and  more  stable.  The  emulsion  containing  200  cubic  centi- 
meters of  oil  and  10  cubic  centimeters  of  A/ 10  soap  solution 
was  very  hard  but  coagulated  within  a  few  minutes;  the  emul- 
sion containing  200  cubic  centimeters  of  oil  and  40  cubic  centi- 
meters of  A/1  soap  solution  remained  stable  for  more  than 
three  months.  The  fact  that  samples  like  No.  3,  which  con- 
tained 10  cubic  centimeters  A/1  soap  solution  per  100  cubic 
centimeters  of  oil,  have  a  greater  viscosity  than  samples  like 
No.  5,  which  contained  the  same  amount  of  soap  but  double 
the  amount  of  water,  shows  that  the  high  water  content  is  re- 
sponsible for  the  low  viscosity  of  the  emulsion.  However, 
the  soap  content  has  also  an  effect  on  the  viscosity,  as  is  shown 
by  the  fact  that,  although  the  time  required  for,  say,  No.  1 
sample  to  flow  from  an  Engler  viscometer  is  two  hours  forty-five 
minutes  at  room  temperature  (28°  to  29°  C),  the  time  re- 
quired for  samples  5  and  9,  with  the  same  water  content  but 
different  soap  content,  is  much  less;  namely,  twenty-six  and 
twenty-two  minutes,  respectively.  In  general,  the  smaller  the 
percentage  of  water,  the  greater  the  viscosity  but  the  less  the 
stability  of  the  emulsion;  and  the  greater  the  percentage  of 
soap,  the  greater  the  viscosity  and  also  the  stability  of  the 
emulsion. 

Furthermore,  a  comparison  of  Tables  1  and  2  reveals  the  fact 
that  both  of  the  emulsions  and  suspensions  of  potassium  soap 
are  more  stable  than  those  of  the  sodium  soap. 

EFFECT  OF  THE  SOAP  AND  WATER  CONTENT  ON  THE   SUSPENSION 

The  smaller  the  percentage  of  water  and  the  greater  the  per- 
centage of  soap,  the  greater  the  viscosity  of  the  emulsion 
formed.  However,  as  soon  as  the  emulsion  is  added  to  the 
powdered  coal,  the  viscosity  of  the  resulting  mixture  decreases. 
If  only  a  small  amount  of  coal  is  used,  the  viscosity  decreases 
considerably,  and  after  a  time  some  residual  oil  separates  at 
the  top;  but  the  more  the  percentage  of  coal  is  increased  the 
greater  the  viscosity  of  the  suspension  becomes  and  the  less  the 
residual  oil  separated,  until  a  semisolid  mixture  is  formed.  In 
this  connection,  it  may  be  pointed  out  that  briquets  may  be 
produced  in  this  way,  adding  more  and  more  coal  until  the  mass 
becomes  very  solid,  and  possibly  using  some  kind  of  binder. 
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Furthermore,  it  has  been  observed  that  the  greater  the  per- 
centage of  both  soap  and  water,  the  more  stable  the  suspension, 
that  is,  the  longer  the  coal  particles  stay  in  suspension  with- 
out showing  visible  signs  of  separation  from  the  oil  mixture. 
Even  if  the  percentages  of  soap  and  water  are  large,  if  the 
emulsion  has  been  destroyed  before  mixing  with  the  coal,  the 
resulting  suspension  is  just  as  if  no  soap  had  been  added  at  all 
(that  is,  very  short-lived)  and  the  precipitated  mass  is  very 
sticky.  As  has  already  been  pointed  out,  the  potassium  soap 
produced  a  greater  stability  in  the  suspension.  The  life  of  the 
suspensions  varied  from  two  days  to  more  than  four  months. 

CONDITIONS  FOR  THE  BEST  SUSPENSION  WITH  SOAP 

From  the  different  percentages  of  soap  and  water  used,  it 
was  found  that  the  best  suspensions  were  prepared  with  the 
following  emulsions: 

Table  3. — Showing  emulsions  used  for  preparing  the  best  suspensions. 


Sample  No. 


1 
2 
3 
5 
6 
7. 


Emulsion. 


Water  by 
weight. 


Per  cent. 
14.2 

11.2 

7.8 
16.2 
12.7 

8.9 


Sodium 
soap. 


Per  cent. 
4.2 

3.3 

2.4 

2.1 

1.7 

1.2 


Suspension. 


Water  by 

weight  in 

suspension. 


Per  cent. 

7.7 

6.0 
4.2 
8.7 
6.9 
4.8 


Sodium 
soap  in 
suspension 
of  46  per 
cent  coal. 


Per  cent. 
2.3 

1.8     | 

1.3     | 

1.1 


0.9     I 

.°:7J 


For  greater  stability  of  the  suspension,  that  is,  for  a  longer 
time  of  settling  and  greater  ease  of  stirring,  emulsions  1  and 
5  should  be  used ;  the  disadvantage  in  these  suspensions  is  that 
7.7  per  cent  and  8.7  per  cent,  respectively,  of  water  are  pres- 
ent, which  decreases  the  efficiency  of  the  fuels.  Suspensions  3 
and  7,  on  the  other  hand,  contain  only  4.2  per  cent  and  4.8 
per  cent  water,  respectively,  and  would  therefore  have  greater 
fuel  value.  Suspension  3  has  the  advantage  over  suspension 
7  in  that  3  contains  more  soap  and  is  therefore  more  stable, 
and  contains  less  water.  Of  course,  the  most  suitable  mixture 
would  depend  upon  the  type  of  burner  used,  the  viscosity,  and 
the  available  pressure. 
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"REVERSIBILITY"   OF  THE  SUSPENSION 

While  it  has  been  observed  that  suspension  of  powdered  coal 
in  oil  without  the  aid  of  soap  and  water  is  possible,  the  time 
of  settling. is  so  short  that  after  one  hour  the  great  bulk  of  the 
coal  settles  as  a  hard  sticky  mass  which  is  difficult  to  stir. 
The  more  stable  the  emulsion,  the  more  nearly  perfect  is  the 
soft  jellylike  mass  which  produces  no  wetting  of  the  beaker, 
and  the  easier  it  is  to  stir  the  mass  to  the  original  state.  \ 

DIFFERENCES  DUE    TO   THE   DIFFERENT   VARIETIES   OF   COAL 

Although  the  maximum  percentage  of  powdered  coal  in  the 
suspension  is  approximately  the  same  for  all  the  varieties  of 
coal  used,  there  are  differences  which  may  be  due  to  their 
chemical  composition.  In  this  connection,  it  is  interesting  to 
note  that  the  Batan  and  the  Cebu  coals,  which  have  fairly  high 
percentages  of  volatile  combustible  matter,  do  not  give  as  good 
suspensions  as  the  Gotas  and  the  Butong  coals,  which  are  low 
in  volatile  combustible  matter. 

Table  4  gives  the  calorific  values  of  each  separate  constituent 
and  of  their  mixtures  with  soap  and  water. 

Table  4. — Calorific  values  of  each  kind  of  fuel  used  and  of  each  emulsion 
and  suspension  prepared.* 

[Observed  calorific  value  of  crude  oil,  10620 ;  Gota3  coal,  7266 ;  Batan  coal,  5720  ;  Butong 
coal,  6765;  Cebu  coal,   5285.] 


EMULSION. 


Soap.b 


Water. 


Oil. 


Coal. 


Observed 
calorific 
value. 


Calculated 
calo  rific 
value. 


Per  cent. 

4.2  (A) 

3.3  (A) 

4.5  (B) 

3.6  (B) 
2.5  (B) 


Per  cent. 
14.2 

11.2 

13.9 

10.9 

7.7 


Per  cent. 
81.6 

85.5 

81.6 

85  5 


Per  cent. 


9,800 

9,840 

9,790 

10,150 

10,300 


(c) 
9,970 

(0 
9,980 
10,165 


Per  cent. 
1.3 


1.7 
1.3 


GOTAS  COAL  SUSPENSION. 


6.0 

46.2 

46.0 

8,670 

8,675 

0.0 

8.7 

44.2 

46.0 

8,380 

8,275 

1.2 

6.9 

46.2 

46.0 

8,420 

8,435 

0.2 

4.8 

48.5 

46.0 

8,720 

8,630 

1.0 

*  According  to  E.  S.  Sheppard,  "The  percentage  of  dispersed  solid  phase  must  be  of 
the  order  of  30  per  cent  or  upwards  by  weight,  in  order  to  secure  economically  significant 
results."  This  is  why  no  effort  has  been  made  to  determine  the  calorific  value  of  any  mix- 
ture below  37  per  cent  coal.  .  . 

b  (A)    denotes  that  sodium  soap  is  used;  and    (B)    denotes  that  potassium  soap  is  used. 

c  The  heat  values  corresponding  to  the  soap  contents  of  these  particular  samples  are 
taken  as  the  basis  of  calculation,  that  is  270  calories  to  1  per  cent  sodium  soap,  and  250 
calories  to  1  per  cent  for  potassium  soap. 
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Table  4. — Calorific  values  of  each  kind  of  fuel  used  and  of  each  emulsion 
and  suspension  prepared — Continued. 


2.7  (A) 

2.5  (A) 

2.1  (A) 
2.0  (A) 
1.4  (A) 
1.4  (A) 
2.9  (B) 

2.6  (B) 
2.4  (B) 

2.2  (B) 
1.6  (B) 
1.4  (B) 


BATAN  COAL  SUSPENSION. 


Soap. 

Water. 

Oil. 

Coal. 

Observed 

calorific 

value. 

Calculated 

calorific 

value. 

Error. 

Per  cent. 
2-1  (A) 

Per  cent. 
7.5 

Per  cent. 
43.2 

Per  cent. 
47.0 

7,780 

7,785 

Per  cent. 
0.0 

1.8  (A) 

5.9 

45.3 

47.0 

7,880 

7,925 

0.6 

1.3  (A) 

9.1 

47.6 

47.0 

7,840 

8,000 

2.0 

1.1  (A) 

8.6 

43.3 

47.0 

7,540 

7,525 

0.2 

0.9  (A) 

6.7 

45.4 

47.0 

7,710 

7,695 

0.3 

0.7  (A) 

4.7 

47.6 

47.0 

7,950 

•  7,940 

0.1 

CEBU  COAL  SUSPENSION. 


8.9 
8.1 
7.0 
6.4 
4.5 
8.0 
8.8 
8.1 
6.8 
6.2 
4.9 
4.5 


51.7 
47.4 
54.2 
49.6 
52.1 
53.9 
51.6 
47.3 
54.1 
49.6 
56.8 
52.1 


THEORETICAL 


j           2.75  (A) 

8.7 

50.8 

37.8 

7,980 

8,110 

1.6 

i           2.4    (A) 

8.0 

46.4 

43.2 

7,820 

7,865 

0.6 

!           1-9    (A) 

6.3 

48.6 

43.2 

8,030 

7,965 

0.8 

j           1-9    (A) 

4.8 

55.9 

37.8 

8,140 

8,330 

2.3 

!           1.3    (A) 

4.4 

51.1 

43.2 

8,205 

8,070 

1.6 

i           1.3    (A) 

7.9 

53.0 

37.8 

8,085 

7,990 

1.1 

2.8    (B) 

8.7 

50.7 

37.8 

7,800 

8,085 

3.7 

2,6    (B) 

7.9 

46.3 

43.2 

7,780 

7,845 

0.8 

i           2.2    (B) 

1 

6.0 

48.6 

43.2 

7,940 

7,980 

0.5 

j 

BUTONG 

COAL  SUSP 

ENSION. 

36.7 

8,450 

8,705 

3.0 

42.0 

8,410 

8,540 

1.5 

36.7 

8,735 

8,810 

0.8 

42.0 

8,660 

8,640 

0.2 

42.0 

8,790 

8,750 

0.5 

36.7 

8,630 

8,575 

0.6 

36.7 

8,405 

8,675 

3.2 

42.0 

8,385 

8,515 

1.5 

36.7 

8,660 

8,770 

1.3 

42.0 

8,540 

8,655 

1.4 

36.7 

8,820 

8,910 

1.0 

42.0 

8,695 

8,730 

0.4 

The  oil-water-coal  mixture  has  always  been  referred  to  as  a 
suspension  of  coal  in  the  oil-water  emulsion.  There  are  indica- 
tions, however,  that  the  mixture  is,  partly  at  least,  an  emulsion 
of  oil  in  water,  where  the  particles  of  coal  act  as  pellicles  or  as 
a  coating  surrounding  the  oil  globules  to  prevent  them  from 
coalescing.     It  has  been  pointed  out  that  the  jellylike  fluid  mass, 
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formed  after  the  addition  of  coal  to  the  oil-water  emulsion,  does 
not  wet  the  beaker.  This  would  show  that  the  oil  globules  are 
enveloped  in  some  sort  of  covering.  Furthermore,  when  a 
small  amount  of  the  coal  mixture  is  dropped  into  a  beaker  of 
water,  dark  mercurylike  globules  are  formed  at  the  bottom; 
if  the  oil-water  emulsion  and  the  coal  particles  were  entirely  in- 
dependent of  each  other,  there  should  have  been  a  separation 
between  them  in  presence  of  the  water,  the  coal  particles  falling 
to  the  bottom  as  an  irregular  mass,  and  the  oil  emulsion  remain- 
ing on  the  surface  of  the  water  and  de-emulsifying.  Lastly, 
microscopic  analysis  shows  that  there  are  many  oil  globules 
ranging  from  2  to  4  fx  in  diameter,  which  are  really  surrounded 
by  dark  coatings,  presumably  the  coal  particles,  the  diameter  of 
the  entire  globules  with  their  coatings  ranging  mostly  between 
40  and  120  /*. 

While,  therefore,  it  may  not  be  accurate  to  state  that  the  mix- 
ture is  totally  an  emulsion  of  oil  in  water,  where  the  soap  and 
the  coal  particles  act  as  emulsifiers  or  stabilizers,  it  is  safe  to 
assume  that  a  portion  of  this  mixture  is  composed  of  the  emul- 
sion just  described,  the  rest  of  the  coal  being  simply  suspended 
in  the  viscous  emulsion.  Whether  it  is  possible  to  prepare  a 
complete  emulsion  of  the  type  described  remains  to  be  seen; 
but,  in  view  of  the  fact  that  the  globules  are  very  large,  it 
is  hardly  to  be  expected  that  the  emulsion  would  remain 
permanently. 

SUMMARY 

The  work  undertaken  was  confined  purely  to  the  use  of  soap 
solutions  for  the  production  of  coal  suspensions. 

Various  patents  use  tar  mixed  with  oil  and  soap.  It  may  be 
pointed  out  that  tar  mixed  with  coal  produces  a  very  viscous 
mixture,  which  does  not  settle  for  a  long  time.  When  crude 
oil  is  mixed  with  the  tar,  the  suspended  carbon  in  the  tar  pre- 
cipitates. When  an  oil  emulsion  in  water,  stabilized  by  soap, 
is  mixed  with  the  tar,  and  coal  mixed  with  it,  a  stable  mixture 
of  the  fuel  is  produced.  As  tar  is  being  produced  as  a  by- 
product by  one  of  the  local  manufacturers,  experiments  were 
carried  out  to  determine  the  conditions  under  which  this  material 
could  be  used  as  a  stabilizer.  It  was  found  that  there  is  a  wide 
range  within  which  tar  could  be  utilized.  However,  in  order 
that  the  liquid  mixture  may  conform  to  any  specification  to  be 
prescribed  for  its  utilization,  further  experiments  are  necessary. 
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Another  problem  worthy  of  study  is  the  determination  of  the 
maximum  diameter  of  the  coal  particles  that  would  remain  in 
suspension  for  a  reasonably  long  time,  under  varying  conditions. 

Philippine  coal  suspensions  with  soap  take  the  form  of  a  soft 
jellylike  fluid  mass  which  keeps  for  months.  The  gross  calorific 
value  of  the  suspension  is  equal  to  the  sum  of  the  calorific  values 
of  each  constituent,  while,  of  course,  the  true  heating  power 
will  be  decreased  in  proportion  to  the  quantity  of  water  added 
and  water  formed  by  the  combustion  of  the  coal. 

The  study  of  the  behavior  of  this  liquid  fuel  under  ordinary 
burning  conditions  would  be  interesting.     . 
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NEW  MALAYSIAN  CERAMBYCID^E ;  SUBFAMILY 
LAMIINiE 

By  W.  S.  Fisher 

Of  the  Bureau  of  Entomology,  United  States  Department  of  Agriculture 

This  paper  gives  the  results  of  work  on  a  collection  of  Ceram- 
bycidae  received  from  Prof.  Charles  Fuller  Baker,  dean  of  the 
College  of  Agriculture,  University  of  the  Philippines,  Los  Banos, 
P.  L,  to  whom  I  am  greatly  indebted  for  the  privilege  of  studying 
this  interesting  material. 

Nearly  all  of  the  species  included  in  the  present  paper  belong 
to  the  subfamily  Exocentrinse,  as  designated  by  Pascoe;1  but, 
under  the  present  classification,  they  have  been  distributed 
among  a  number  of  tribes.  The  beetles  in  the  groups  rep- 
resented are  all  small  and  are  usually  neglected  by  most  col- 
lectors, and  very  little  work  has  been  done  on  the  species  from 
the  Malaysian  Region  since  Pascoe  published  his  Longicornia 
malayana.  Furthermore,  since  Pascoe  had  very  little  material 
from  the  regions  covered  by  the  present  paper,  the  larger  per- 
centage of  the  species  examined  are  new. 

I  had  intended  to  make  a  revised  classification  of  these  forms 
from  the  Malaysian  Region;  but,  since  the  species  known  are 
scattered  over  all  the  islands  in  that  region,  and  at  present 
material  from  only  a  few  localities  is  at  hand,  it  seems  advis- 
able at  this  time  simply  to  describe  the  new  forms,  so  that 
the  names  will  be  available  for  use.  Perhaps  this  will  stimulate 
collectors  in  different  parts  of  the  region  to  search  for  and 
secure  specimens  of  these  interesting  beetles.  As  soon  as  suffi- 
cient material  can  be  accumulated  from  the  various  islands  to 
give  us  a  fair  representation  of  the  fauna  and  a  fair  knowledge 
of  the  distribution  and  variation  of  the  species,  a  revisional 
study  will  be  made  of  the  tribes,  the  paper  to  include  tables  for 
the  separation  of  the  species,  so  that  students  will  be  able  to 
identify  the  forms  from  that  region. 

Through  the  kindness  of  Professor  Baker,  all  the  types  of  the 
new  species  have  been  deposited  in  the  United  States  National 
Museum. 

'Trans.   Ent.   Soc.   London  III   3    (1864)    26-56. 
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All  of  the  specimens,  unless  otherwise  noted,  have  been  col- 
lected by  Professor  Baker,  and  much  credit  is  due  him  for  his 
energetic  collecting  and  his  additions  to  our  knowledge  of  the 
insect  fauna  of  that  region. 

Enispia  pulchra  sp.  nov. 

Female. — Head  black;  pronotum  brownish  black,  with  the 
anterior  and  posterior  margins  slightly  paler;  elytra  brownish 
black,  with  apical  half  and  a  broad  band  extending  obliquely 
backward  from  humeri  to  suture  in  front  of  middle  reddish 
yellow;  there  is  also  a  reddish  yellow  area  at  scutellum,  and  a 
narrow  band  of  the  same  color  along  suture  connecting  the 
oblique  fasciae  with  the  posterior  reddish  yellow  area;  beneath 
pale  brownish  yellow,  becoming  darker  on  the  median  parts. 

Head  flat  between  the  antennal  tubercles,  the  surface  rather 
densely  circumvallato-punctate  (each  puncture  deeply  impressed, 
with  an  elevated  ring  around  margin),  sparsely  clothed  with 
short  inconspicuous  pubescence,  and  with  a  few  long  erect  black 
hairs  intermixed;  mandibles  reddish  brown,  the  margins 
blackish;  palpi  yellowish  brown.  Antennae  uniformly  brownish 
black,  densely  coarsely  punctate,  except  apex  of  joints  which  is 
smooth,  sparsely  clothed  with  short  obsolete  pubescence,  and 
with  short  stiff  erect  hairs  and  longer  flying  hairs  intermixed; 
scape  feebly  arcuate.  Pronotum  only  obsoletely  wider  than 
long,  base  and  apex  about  equal  in  width;  sides  feebly  arcuate 
at  middle,  and  parallel  on  basal  fifth;  surface  transversely 
grooved  near  base  and  anterior  margin,  the  basal  groove  rather 
deeply  impressed,  the  anterior  one  only  feebly  indicated,  nearly 
smooth,  very  sparsely  clothed  with  inconspicuous  pubescence, 
and  with  a  few  long  erect  stiff  hairs  intermixed.  Scutellum 
broadly  rounded  behind.  Elytra  distinctly  wider  than  prono- 
tum at  base,  sparsely,  coarsely,  and  irregularly  punctate  on 
basal  half,  the  punctures  forming  indistinct  rows  and  becoming 
somewhat  scabrous  at  base,  the  surface  very  sparsely  clothed 
with  inconspicuous  pubescence,  each  elytron  ornated  with  cine- 
reous pubescence  (except  the  oblique  fascia,  which  is  composed 
of  yellowish  hairs)  as  follows:  A  narrow  fascia  on  the  pale 
area,  extending  from  humerus  obliquely  backward  to  near 
suture,  a  small  vitta  along  suture  behind  scutellum,  a  transverse 
spot  along  lateral  margin  behind  humerus,  a  rather  wide,  very 
distinct  transverse  fascia  on  anterior  part  of  apical  pale  area, 
an  obsolete,  sparsely  clothed  transverse  fascia  at  middle,  and 
an  obsolete  area  of  sparsely  placed  hairs  near  apex;  there  are 
also  numerous  long  stiff  erect  hairs  over  the  entire  surface. 
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Beneath  finely  densely  punctate,  and  rather  densely  clothed 
with  moderately  long  cinereous  hairs,  the  hairs  longer  and  more 
yellowish  on  the  legs,  where  there  are  numerous  longer  erect 
stiff  ones  intermixed;  last  abdominal  segment  slightly  concave 
at  apex,  with  an  obsolete  longitudinal  median  carina. 

Length,  4.2  millimeters;  width,  1.5. 

Type  locality. — Sandakan,  Borneo. 

Type  in  United  States  National  Museum. 

Described  from  a  single  female  collected  at  the  type  locality 
(Baker  13509).  This  species  is  more  closely  related  to  Enispia 
venosa  Pascoe  than  the  other  species  described  in  the  present 
paper.  It  differs,  however,  from  that  species  in  a  number  of 
ways;  the  pronotum  is  nearly  glabrous,  and  the  apical  half  of 
the  elytra  reddish  yellow,  margined  anteriorly  by  a  transverse 
fascia  of  cinereous  hairs,  whereas  in  venosa  the  pronotum  is 
clothed  with  conspicuous  grayish  pubescence,  and  the  elytra 
chestnut  brown,  with  a  large  grayish  blotch  covering  apical 
third,  and  margined  anteriorly  by  an  arcuate  fascia  of  cinereous 
pubescence  on  each  elytron. 

Enispia  similis  sp.  nov. 

Male. — Head  and  pronotum  brown,  the  latter  slightly  more 
reddish  along  anterior  and  posterior  margins;  elytra  reddish 
yellow,  each  elytron  ornamented  with  dark  brown  markings  as 
follows:  A  broad  crescent-shaped  spot  at  base  near  scutellum, 
a  broad  transverse  fascia  at  middle,  with  the  posterior  margin 
arcuate  and  distinctly  defined  and  the  anterior  margin  irregular, 
obsolete,  and  blending  into  the  pale  area,  and  a  rather  large 
irregularly  shaped  spot  at  apical  fourth,  situated  closer  to  suture 
than  to  the  lateral  margin;  beneath  brownish  yellow,  femora 
more  or  less  dark  brown. 

Head  flat  between  the  antennal  tubercles,  a  narrow  longitu- 
dinal groove  extending  from  occiput  to  front,  the  surface 
sparsely,  obsoletely  circumvallato-punctate,  densely  clothed  with 
moderately  long  yellowish  pubescence,  and  with  numerous  long 
erect  hairs  intermixed;  mandibles  reddish  brown,  becoming 
black  at  tips;  palpi  yellowish  brown.  Antennae  reddish  brown, 
with  base  of  joints  paler,  densely  coarsely  punctate,  except 
apex  of  joints  which  is  smooth,  densely  clothed  with  short 
yellowish  pubescence,  and  with  numerous  long  stiff  hairs  inter- 
mixed; scape  slightly  arcuate.  Pronotum  one  and  one-fifth 
times  as  wide  as  long,  distinctly  narrower  at  base  than  apex; 
sides  strongly  arcuate  at  middle,  feebly  constricted  near  apical 
angles,  and  parallel  on  basal  fifth;  surface  deeply  transversely 
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grooved  near  base  and  anterior  margin,  nearly  smooth,  sparsely 
clothed  with  inconspicuous  brownish  pubescence,  with  a  few 
long  erect  hairs  intermixed,  and  ornamented  with  a  transverse 
zigzag  median  fascia  of  yellowish  white  pubescence.  Scutellum 
triangular,  rather  acutely  angulated  behind.  Elytra  distinctly 
wider  than  pronotum  at  base,  with  rows  of  irregularly  and 
widely  placed  punctures,  the  punctures  coarse  at  base  but  be- 
coming more  obsolete  toward  apex,  the  surface  rather  densely 
clothed  on  the  dark  brown  area  with  short  brown  pubescence, 
and  on  the  reddish  yellow  areas  with  coarser,  longer  yellowish 
white  pubescence;  there  are  also  numerous  long  stiff  erect 
hairs  over  the  entire  surface.  Beneath  densely,  finely  punctate, 
densely  clothed  with  short  whitish  pubescence,  and  with  nu- 
merous long  stiff  erect  hairs  on  legs;  last  abdominal  segment 
broadly  rounded  at  apex;  anterior  tibise  slightly  swollen  at 
middle;  femora  with  an  oblong,  more  or  less  depressed  area  on 
the  outer  surface  near  apex. 

Length,  5.5  millimeters;  width,  2. 

Type  locality. — Sandakan,  Borneo. 

Type  in  United  States  National  Museum. 

Described  from  one  male  collected  at  the  type  locality  {Baker 
13508).  This  species  is  very  closely  related  to  Enispia  ornata 
sp.  nov.  and  E.  fusca  sp.  nov.  From  ornata  it  can  be  separated 
by  the  antennal  joints  being  paler  at  base,  and  the  dark  median 
spot  on  the  elytra  not  so  distinct,  with  the  posterior  margin 
arcuate  and  the  anterior  margin  not  distinctly  indicated.  From 
fusca  it  can  be  distinguished  by  the  paler  color,  pronotum  not 
much  wider  than  long,  the  posterior  margin  of  the  dark  median 
spot  arcuate,  and  the  last  abdominal  segment  broadly  rounded 
at  apex. 

Enispia  ornata  sp.  nov. 

Male. — Head  and  pronotum  brown,  the  latter  slightly  more 
reddish  along  anterior  and  posterior  margins;  elytra  reddish 
yellow,  each  elytron  ornamented  with  dark  brown  markings  as 
follows :  A  large  triangular  spot  at  base ;  a  small  elongate  spot 
along  suture  behind  scutellum;  two  small  spots  in  the  anterior 
pale  oblique  area,  the  external  one  more  or  less  obsolete;  a 
broad  transverse  fascia  at  middle,  wider  at  lateral  margin,  the 
posterior  margin  transverse,  and  the  anterior  margin  oblique 
and  somewhat  irregular;  and  three  more  or  less  distinct  spots 
placed  in  the  form  of  a  triangle  in  the  pale  apical  area ;  beneath 
dark  brown,  sternum,  base  of  femora,  tibiae,  and  tarsi  brownish 
yellow. 
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Head  flat  between  the  antennal  tubercles,  with  a  narrow  longi- 
tudinal groove  extending  from  occiput  to  epistoma,  the  surface 
sparsely,  obsoletely  circumvallato-punctate,  rather  densely 
clothed  with  moderately  long  yellowish  pubescence,  and  with 
numerous  long  erect  hairs  intermixed;  mandibles  reddish  brown, 
becoming  black  at  apex;  palpi  yellowish  brown.  Antennae  uni- 
formly reddish  brown,  densely  coarsely  punctate,  sparsely 
clothed  with  short  cinereous  pubescence,  and  with  numerous 
long  stiff  erect  hairs  intermixed;  scape  not  arcuate.  Pronotum 
one  and  one-fifth  times  as  wide  as  long,  slightly  narrower  at 
base  than  apex;  sides  rather  strongly  arcuate  at  middle,  ob- 
soletely constricted  near  apical  angles,  and  parallel  on  basal 
fifth;  surface  deeply  transversely  grooved  near  base  and  ante- 
rior margin,  nearly  smooth,  sparsely  clothed  with  inconspicuous 
brownish  pubescence,  with  a  few  yellowish  hairs  intermixed, 
but  not  forming  distinct  designs,  and  also  with  the  usual  erect 
hairs.  Scutellum  broadly  rounded  behind.  Elytra  distinctly 
wider  than  pronotum  at  base,  with  rows  of  coarse,  widely  sep- 
arated punctures,  which  become  obsolete  toward  apex,  the  sur- 
face rather  densely  clothed  with  fine  short  recumbent  brown 
pubescence  on  the  dark  areas,  and  with  slightly  coarser  whitish 
pubescence  on  the  reddish  yellow  areas ;  there  are  also  numerous 
long  stiff  erect  hairs  over  the  entire  surface.  Beneath  finely, 
densely  punctate,  densely  clothed  with  short  recumbent  cinereous 
pubescence,  and  with  numerous  longer  hairs  on  the  legs;  last 
abdominal  segment  broadly  rounded  at  apex;  anterior  tibiae 
nearly  straight  and  not  swollen  at  middle ;  femora  with  a  large 
oblong  flattened  area  on  the  outer  surface  near  apex. 

Length,  5  millimeters;  width,  1.75. 

Type  locality. — Mount  Banahao,  Luzon,  Philippines. 

Type  in  United  States  National  Museum. 

Described  from  one  male  collected  at  the  type  locality. 

Enispia  fusca  sp.  nov. 

Male. — Head  and  pronotum  black,  the  latter  with  the  anterior 
and  posterior  margins  slightly  reddish  brown ;  elytra  black,  each 
elytron  ornamented  with  obsolete  reddish  brown  areas  as  follows : 
An  inconspicuous  broad  oblique  fascia  extending  from  humerus 
to  suture  at  middle,  and  the  apical  third  inclosing  a  number  of 
small  irregularly  placed  dark  spots;  beneath  blackish  brown, 
tips  of  femora,  tibiae,  and  tarsi  paler  reddish  brown. 

Head  flat  between  the  antennal  tubercles,  with  a  narrow  longi- 
tudinal groove  extending  from  occiput  to  epistoma,  the  surface 
sparsely,     obsoletely    circumvallato-punctate,     rather     densely 
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clothed  with  moderately  long  yellowish  pubescence,  and  with  nu- 
merous long  erect  hairs  intermixed;  mandibles  brownish  black; 
palpi  yellowish  brown.  Antennae  reddish  brown,  the  outer 
joints  slightly  paler  at  base,  densely  coarsely  punctate,  except 
apex  of  joints  which  is  smooth,  rather  densely  clothed  with  short 
recumbent  cinereous  pubescence,  and  with  numerous  long  stiff 
hairs  intermixed;  scape  not  arcuate.  Pronotum  one  and  two- 
fifths  times  as  wide  as  long,  slightly  narrower  at  base  than  apex ; 
sides  strongly  arcuate  at  middle,  feebly  constricted  near  apical 
angles,  and  parallel  on  basal  fifth;  surface  deeply  transversely 
grooved  near  base  and  anterior  margin,  nearly  smooth,  sparsely 
clothed  with  very  short  cinereous  pubescence,  and  ornamented 
with  a  transverse  zigzag  median  fascia  of  longer  yellowish  white 
pubescence.  Scutellum  broadly  rounded  behind.  Elytra  dis- 
tinctly wider  than  pronotum  at  base,  with  rows  of  coarse,  widely 
separated  punctures,  which  are  somewhat  scabrous  at  base  but 
become  more  obsolete  toward  apex,  the  surface  rather  densely 
clothed  on  the  dark  areas  with  inconspicuous  blackish  pubescence, 
and  on  the  paler  areas  with  longer,  coarser  yellowish  white 
hairs;  in  the  anterior  oblique  area,  these  yellowish  hairs  are 
much  denser  and  longer  anteriorly,  and  form  a  more  or  less 
distinct  irregular  transverse  fascia  just  behind  base;  there  are 
also  numerous  long  stiff  erect  hairs  over  the  entire  surface. 
Beneath  densely  finely  punctate,  densely  clothed  with  short 
recumbent  cinereous  pubescence,  and  with  numerous  longer  hairs 
intermixed,  the  long  hairs  becoming  stronger  and  more  erect 
on  the  legs;  last  abdominal  segment  broadly  truncate  at  apex; 
anterior  tibiae  slightly  arcuate;  femora  with  a  large,  more  or 
less  depressed  area  on  outer  surface  near  apex. 

Length,  6  millimeters;  width,  2.25. 

Type  locality, — Cuernos  Mountains,  Negros,  Philippines. 

Type  in  United  States  National  Museum. 

Described  from  a  unique  male  collected  at  the  type  locality. 

Genus  OALLIENISPIA  novum 

Form  of  Enispia.  Head  not  retractile,  subquadrate  and  con- 
vex in  front,  slightly  wider  than  pronotum  and  feebly  concave 
between  the  antennal  tubercles,  which  are  rather  short  and 
widely  separated.  Eyes  divided  (lobes  connected  by  a  narrow 
black  band  without  facets),  and  widely  separated  on  top.  An- 
tennae slender,  12-jointed,  considerably  longer  than  body,  and 
ciliate  on  underside  with  long  slender  hairs;  first  joint  moder- 
ately long,  not  cicatricose  at  apex,  feebly  arcuate,  subcylindrical ; 
third  joint  subequal  in  length  to  first  joint.     Pronotum   sub- 


28,2  Fisher:  New  Malaysian  Cerambycidse  211 

cylindrical,  sides  and  disk  unarmed  but  with  distinct  transverse 
grooves.  Elytra  elongate,  unarmed  at  base,  and  clothed  with 
moderately  long  erect  fine  hairs  (the  hairs  not  stiff  and  bristling 
as  in  Ebaeides).  Legs  moderately  long;  femora  strongly  clavate 
and  unarmed  at  tips;  anterior  tibiae  arcuate;  middle  and  poste- 
rior pairs  straight  and  not  emarginate  on  outer  margin  near 
apex ;  tarsi  rather  short,  narrow,  fourth  joint  subequal  in  length 
to  joints  1  to  3  united;  tarsal  claws  divergent. 

Genotype,  Callienispia  elegans  sp.  nov. 

This  genus  belongs  to  the  tribe  Niphonini  and  is  very  closely 
allied  to  Enispia  Pascoe,  but  the  antennae  are  longer  and 
slenderer,  12-jointed,  and  the  body  is  not  armed  with  erect  stiff 
hairs.  In  the  tables  given  by  Pascoe,  this  genus  will  run  to 
Nesomomus  Pascoe,  but  in  that  genus  the  first  antennal  joint  is 
shorter  and  the  tarsal  claws  are  divaricate,  which  characters 
place  it  in  the  tribe  Acanthocinini. 

Callienispia  elegans  sp.  nov. 

Male. — Elongate,  moderately  robust  and  subopaque;  above 
brownish  black,  elytra  slightly  paler  brown  and  ornamented  with 
distinct  yellowish  white  pubescent  designs ;  beneath  dark  brown, 
the  median  parts  more  yellowish. 

Head  with  an  obsolete  longitudinal  carina  extending  from 
occiput  to  epistoma  (the  carina  more  or  less  depressed  on  vertex) 
and  strongly  convex  in  front;  surface  sparsely,  finely,  and 
irregularly  punctate,  rather  densely  clothed  with  short  recum- 
bent cinereous  pubescence,  with  a  few  long  erect  fine  hairs  in- 
termixed ;  mandibles  reddish  brown,  the  tips  black ;  palpi  brown- 
ish yellow;  eyes  small,  the  lower  lobes  rounded  and  strongly 
convex,  the  upper  lobes  very  narrow  and  separated  from 
each  other  on  the  top  by  a  little  less  than  half  the  distance  that 
separates  the  lower  lobes  on  the  front.  Antennae  twice  as  long 
as  body,  uniformly  dark  brown,  sparsely  clothed  with  short 
brownish  pubescence,  except  at  base  of  joints  3  to  6  where  it 
is  cinereous,  and  rather  densely  ciliate  on  underside  with  moder- 
ately long  erect  fine  hairs;  first  joint  extending  to  middle  of 
pronotum;  third  joint  subequal  in  length  to  first  and  fourth 
joints,  the  following  joints  slightly  shorter  and  nearly  subequal 
in  length.  Pronotum  quadrate,  base  and  apex  about  equal  in 
width ;  sides  arcuately  rounded  at  middle  and  feebly  constricted 
near  anterior  and  posterior  angles;  surface  moderately  convex, 
rather  deeply  transversely  grooved  at  apical  and  basal  thirds, 
with  a  few  coarse,  widely  separated  punctures,  sparsely  clothed 
with  inconspicuous  pubescence,  except  on  the  median  part  where 
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it  is  longer  and  more  conspicuous,  and  with  a  few  long  erect  fine 
hairs  intermixed.  Scutellum  rather  large,  broadly  rounded  pos- 
teriorly, and  densely  clothed  with  cinereous  pubescence.  Elytra 
slightly  wider  than  pronotum  and  feebly  depressed  on  basal 
half;  sides  parallel  to  apical  third,  then  arcuately  attenuate  to 
the  tips  which  are  separately  narrowly  rounded;  surface  with 
rows  of  regularly  placed  coarse  punctures,  which  are  somewhat 
confused  in  scutellar  region,  but  become  more  obsolete  toward 
apex,  densely  clothed  with  short  recumbent  brown  pubescence, 
each  elytron  ornamented  with  yellowish  white  pubescence  as  fol- 
lows :  A  narrow  undulating  transverse  fascia  near  base,  slightly 
wider  at  lateral  margin,  and  bent  obliquely  backward  at  suture ; 
a  very  irregular  narrow  fascia  near  basal  third,  forming  the 
letter  M  at  middle  of  elytra;  a  narrow  undulating  fascia  just 
behind  middle,  broadly  expanded  at  lateral  margin,  and  bent 
obliquely  forward  to  suture  near  base  of  the  letter  M ;  and  apical 
fourth  covered  with  vermiculate  markings,  which  extend  slightly 
forward  along  suture.  Beneath  densely  obsoletely  punctate  and 
rather  densely  clothed  with  moderately  long  inconspicuous  pu- 
bescence, with  a  few  long  erect  hairs  on  the  legs ;  last  abdominal 
segment  broadly  rounded  at  apex. 

Length,  4.5  millimeters;  width,  1.5. 

Type  locality. — Iligan,  Mindanao,  Philippines. 

Type  in  United  States  National  Museum. 

Described  from  a  single  male  collected  at  the  type  locality. 

Callienispia  minuta  sp.  nov. 

Female. — Elongate,  moderately  robust  and  subopaque;  head 
and  pronotum  brownish  black;  elytra  dark  brown,  more  or  less 
yellowish  on  disk  at  basal  half,  and  ornamented  with  distinct 
silvery  white  pubescent  designs;  beneath  reddish  brown,  the 
median  parts  yellowish. 

Head  without  longitudinal  carina,  strongly  convex  in  front 
and  nearly  flat  between  the  antennal  tubercles ;  surface  sparsely, 
coarsely  punctate,  rather  densely  clothed  with  moderately  long 
semierect  cinereous  pubescence,  and  with  long  erect  fine  hairs 
intermixed;  mandibles  reddish  brown;  palpi  brownish  yellow; 
eyes  rather  small,  the  lower  lobes  rounded  and  strongly  convex, 
the  upper  lobes  very  narrow  and  separated  from  each  other  on 
the  top  by  a  little  less  than  half  the  distance  that  separates  the 
lower  lobes  on  the  front.  Antennae  nearly  twice  as  long  as  body, 
uniformly  dark  brown,  sparsely  clothed  with  short  brown  pu- 
bescence, except  the  base  of  the  intermediate  joints  where  it  is 
cinereous,  and  with  numerous  erect  fine  hairs  which  are  longer 
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on  underside  of  joints;  first  joint  extending  to  middle  of  prono- 
tum;  third  joint  subequal  in  length  to  first  and  fourth  joints; 
the  following  joints  only  feebly  shorter  and  nearly  subequal  in 
length.  Pronotum  slightly  wider  than  long,  base  and  apex  about 
equal  in  width;  sides  feebly  rounded  at  middle  and  feebly  con- 
stricted near  anterior  and  posterior  angles;  surface  moderately 
convex,  rather  deeply  transversely  grooved  at  basal  and  apical 
thirds,  with  a  few  coarse,  widely  separated  punctures,  sparsely 
clothed  with  short  inconspicuous  pubescence,  with  a  longitudinal 
median  line,  and  a  small  spot  on  each  side  along  anterior  margin, 
of  longer  silvery  white  hairs,  and  with  a  few  long,  very  fine,  erect 
hairs  intermixed.  Scutellum  somewhat  triangular  and  densely 
clothed  with  silvery  white  pubescence.  Elytra  slightly  wider 
than  pronotum  and  feebly  depressed  on  basal  half ;  sides  parallel 
to  middle,  feebly  arcuately  expanded  behind  middle,  then  ar- 
cuately  attenuate  to  the  tips  which  are  separately  narrowly 
rounded;  surface  with  rows  of  widely  separated  punctures, 
which  are  coarse  on  the  basal  region  but  become  more  obsolete 
toward  apex,  densely  clothed  with  short  brown  pubescence,  and 
ornated  with  silvery  white  pubescence  as  follows:  A  heart- 
shaped  ring  on  middle  of  elytra  at  basal  third,  connected  on 
each  side  with  a  narrow  fascia  extending  obliquely  forward  to 
humeri ;  the  ring  is  also  connected  on  each  side  posteriorly  to  a 
U-shaped  mark,  with  the  opening  toward  base ;  a  narrow  fascia 
extending  from  the  lateral  margins  obliquely  forward  to  near 
suture  at  middle,  then  bent  obliquely  backward  to  suture;  and 
a  rounded,  vermiculate  spot  at  suture  near  apex.  Beneath 
densely,  obsoletely  punctate,  rather  densely  clothed  with  moder- 
ately long  recumbent  cinereous  pubescence,  with  a  few  long 
erect  hairs  on  the  legs;  last  abdominal  segment  broadly  but 
not  deeply  depressed  at  apex. 

Length,  4  millimeters;  width,  1.3. 

Type  locality. — Singapore,  Straits  Settlements. 

Type  in  United  States  National  Museum. 

Described  from  a  single  female  collected  at  the  type  locality 
(Baker  13505). 

Genus  PLATYZEARGYRA  novum 

Head  not  retractile,  transverse,  convex  in  front,  slightly 
wider  than  pronotum,  and  flat  between  the  antennal  tubercles 
which  are  feebly  developed  and  widely  separated.  Eyes  di- 
vided (lobes  connected  by  a  narrow  black  band  without  facets) 
and  widely  separated  on  the  top.  Antennae  rather  slender, 
11-jointed,  considerably  longer  than  body,  and  ciliate  on  under- 
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side  with  long  slender  hairs;  first  joint  moderately  long,  not 
cicatricose  at  apex,  feebly  arcuate,  and  cylindrical;  third  joint 
shorter  than  first  joint.  Pronotum  subcylindrical,  sides  and 
disk  unarmed  but  with  more  or  less  distinct  transverse  grooves. 
Elytra  elongate,  unarmed  at  base,  and  clothed  with  moderately 
long  erect  fine  hairs  (the  hairs  not  stiff  and  bristling  as  in 
Ebaeides).  Legs  moderately  long;  femora  strongly  clavate  and 
unarmed  at  tips ;  anterior  tibise  feebly  arcuate ;  middle  and  pos- 
terior tibiae  straight  and  not  emarginate  on  outer  margin  near 
apex;  tarsi  rather  short,  narrow,  fourth  joint  about  equal  in 
length  to  joints  1  to  3  united;  tarsal  claws  divergent. 

Genotype,  Platyzeargyra  bakeri  sp.  nov. 

This  genus  belongs  to  the  tribe  Niphonini.  It  is  more  or 
less  allied  to  Egesina  Pascoe,  but  the  antennae  are  long  and 
slender,  and  the  body  is  not  clothed  with  long  bristling  hairs 
as  in  that  genus.  Superficially  it  resembles  a  flattened  Zeargyra 
Pascoe  without  the  thoracic  and  elytral  spines. 

Platyzeargyra  bakeri  sp.  nov. 

Male. — Elongate,  rather  robust,  and  feebly  shining;  above 
uniformly  black,  elytra  ornamented  with  distinct  cinereous 
pubescent  designs;  beneath  brownish  black  and  more  or  less 
tinged  with  yellow. 

Head  with  a  narrow  longitudinal  groove,  which  is  more  or 
less  obsolete  on  front,  and  elevated  into  a  carina  near  epistoma, 
strongly  transverse  and  convex  in  front;  surface  coarsely  and 
rather  densely  punctate,  rather  densely  clothed  with  short  semi- 
erect  cinereous  pubescence,  and  with  numerous  long  erect  fine 
hairs  intermixed;  mandibles  black;  palpi  luteous;  eyes  rather 
small,  the  lower  lobes  rounded  and  strongly  convex,  the  upper 
lobes  very  narrow  and  separated  from  each  other  on  the  top 
by  half  the  distance  that  separates  the  lower  lobes  on  front. 
Antennae  about  one  and  one-fourth  times  as  long  as  body, 
uniformly  brownish  black,  rather  densely  clothed  with  short 
recumbent  pubescence,  and  rather  densely  ciliate  on  underside 
with  long  erect  brownish  hairs;  first  joint  extending  to  about 
middle  of  pronotum,  and  moderately  robust;  third  joint  slightly 
shorter  than  first  joint,  and  a  little  longer  than  fourth,  the 
following  joints  gradually  diminishing  in  length.  Pronotum 
quadrate,  distinctly  narrower  at  base  than  apex;  sides  feebly 
arcuately  rounded  to  basal  fourth  where  they  are  slightly 
constricted;  surface  moderately  convex,  broadly  transversely 
depressed  along  anterior  and  posterior  margins,  coarsely,  densely, 
and  regularly  punctate,  sparsely  clothed  with  moderately  long 
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recumbent  cinereous  pubescence,  and  with  numerous  long 
inconspicuous  erect  hairs  intermixed.  Scutellum  rather  large 
and  broadly  rounded  posteriorly.  Elytra  about  as  wide  as  pro- 
notum  in  front,  and  feebly  depressed  on  basal  half;  sides  par- 
allel to  apical  fourth,  then  arcuately  attenuate  to  the  tips  which 
are  separately  narrowly  rounded;  surface  with  rows  of  widely 
separated  punctures  which  are  coarse  at  base  but  become  more 
obsolete  toward  apex,  rather  densely  clothed  with  moderately  long 
recumbent  cinereous  pubescence,  except  on  apical  fourth  where 
the  pubescence  is  brownish,  and  in  the  following  black  areas: 
A  narrow  V-shaped  space  behind  scutellum  extending  from 
humeri  to  suture  at  basal  fourth ;  an  irregular  space  behind  the 
humeral  angles,  with  a  narrow  obsolete  line  extending  obliquely 
backward  to  middle  of  disk ;  and  a  transverse  fascia  at  middle, 
which  is  expanded  obliquely  backward  and  forward  along  the 
lateral  margins,  and  also  more  feebly  backward  and  forward 
along  suture;  the  cinereous  pubescent  areas  are  narrowly  mar- 
gined anteriorly  with  more  silvery  white  pubescence,  and  there 
are  also  numerous  long  inconspicuous  erect  hairs  over  the  entire 
surface.  Beneath  densely,  obsoletely  punctate,  and  rather 
densely  clothed  with  moderately  long  recumbent  cinereous 
pubescence,  with  a  few  longer  hairs  on  the  legs ;  last  abdominal 
segment  broadly  rounded  at  apex. 

Length,  4.5  millimeters;  width,  1.5. 

Type  locality. — Sandakan,  Borneo. 

Type  in  United  States  National  Museum. 

Described  from  a  single  male  collected  at  the  type  locality. 

Genus  NEOEGESINA  novum 

Head  not  retractile,  transversely  oval  and  feebly  convex  in 
front,  distinctly  wider  than  pronotum,  flat  between  the  antennal 
tubercles  which  are  short  and  widely  separated,  and  the  sides 
more  or  less  acutely  angulated.  Eyes  divided  (lobes  connected 
by  a  narrow  black  band  without  facets)  and  widely  separated 
on  the  top.  Antennae  robust,  11-jointed,  longer  than  body,  and 
clothed  with  long  slender  erect  hairs;  first  joint  moderately 
long,  not  cicatricose  at  apex,  feebly  arcuate,  and  subclavate; 
third  joint  subequal  or  slightly  shorter  than  first  joint.  Pro- 
notum transverse,  narrower  at  base  than  apex,  sides  and  disk 
unarmed,  but  with  distinct  transverse  grooves  along  base.  Ely- 
tra elongate,  unarmed  at  base,  and  clothed  with  moderately 
long  erect  hairs  (the  hairs  not  as  stiff  and  bristling  as  in 
Ebaeides).     Legs   moderately   long;    femora   strongly   clavate, 
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somewhat  flattened,  and  unarmed  at  tips ;  anterior  tibiae  strongly 
arcuate;  middle  and  posterior  tibise  straight,  not  emarginate 
on  outer  margin  near  apex;  tarsi  short,  narrow,  fourth  joint 
about  equal  in  length  to  joints  1  to  3  united;  tarsal  claws  di- 
vergent. 

Genotype,  Neoegesina  ornata  sp.  nov. 

This  genus  belongs  to  the  tribe  Niphonini,  and  is  closely 
allied  to  Egesina  Pascoe,  but  differs  from  it  in  having  the  head 
distinctly  wider  than  pronotum,  the  pronotum  distinctly  trans- 
verse, much  narrower  at  base  than  apex,  and  distinctly  trans- 
versely grooved  near  base. 

Neoegesina  ornata  sp.  nov. 

Male. — Above  brownish  black,  with  basal  third  of  elytra  and 
anterior  margin  of  pronotum  reddish  brown,  and  ornamented 
with  cinereous  pubescence;  beneath  brownish  black,  with  the 
median  parts  more  or  less  reddish. 

Head  acutely  angulated  on  each  side,  with  a  narrow  longi- 
tudinal groove  extending  from  occiput  to  a  broad,  elevated 
tooth  at  epistoma;  surface  finely  and  rather  densely  punctate, 
sparsely  clothed  with  short  recumbent  cinereous  pubescence,  and 
with  a  few  long  fine  erect  hairs  intermixed;  mandibles  reddish 
brown,  the  tips  black;  palpi  brownish  yellow;  eyes  small,  the 
lower  lobes  elongate,  narrow,  and  acutely  convex,  the  upper 
lobes  narrow  and  separated  from  each  other  on  the  top  by 
nearly  one-third  the  distance  that  separates  the  lower  lobes  on 
the  front.  Antennae  slightly  longer  than  body,  uniformly  dark 
brown,  sparsely  clothed  with  short  brown  pubescence,  with  nu- 
merous long  erect  hairs  intermixed,  and  the  intermediate  joints 
narrowly  annulated  with  cinereous  pubescence  at  base;  first 
joint  extending  to  middle  of  pronotum;  third  joint  subequal 
in  length  to  first  joint,  and  slightly  longer  than  fourth,  the  fol- 
lowing joints  gradually  diminishing  in  length.  Pronotum 
strongly  transverse,  and  distinctly  narrower  at  base  than 
apex;  sides  arcuately  rounded  anteriorly,  then  obliquely  at- 
tenuate to  near  posterior  angles  where  they  are  parallel ;  surface 
moderately  convex,  with  two  narrow,  deeply  impressed  trans- 
verse grooves  near  base,  sparsely,  rather  coarsely  and  ir- 
regularly punctate,  sparsely  clothed  with  short  inconspicuous 
pubescence,  and  ornated  on  each  side  near  lateral  margin 
with  a  rather  broad  oblique  vitta  of  cinereous  pubescence. 
Scutellum  rather  large  and  triangular.  Elytra  about  as  wide 
as  pronotum  at  apex  and  feebly  depressed  on  basal  half;  sides 
parallel  to  apical  third,  then  arcuately  attenuate  to  the  tips 
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which  are  separately  narrowly  rounded;  surface  densely  and 
irregularly  punctate,  the  punctures  coarse  on  basal  half  but 
becoming  obsolete  toward  apex,  rather  densely  clothed  with 
short  brown  inconspicuous  pubescence,  with  numerous  fine  long 
erect  hairs  intermixed,  each  elytron  ornamented  with  more  or 
less  distinct  cinereous  pubescent  markings  as  follows :  The  basal 
half  more  or  less  irregularly  variegated  and  a  more  distinct 
arcuate  spot  just  behind  the  middle,  extending  narrowly  back- 
ward along  suture,  and  strongly  expanded  at  apex.  Beneath 
finely,  densely  punctate,  and  sparsely  clothed  with  moderately 
long  recumbent  cinereous  pubescence,  with  a  few  long  erect 
hairs  on  the  legs;  last  abdominal  segment  broadly  rounded  at 
apex. 

Female. — Differs  from  the  male  in  having  the  last  abdominal 
segment  broadly  but  very  feebly  depressed  near  apex,  which  is 
feebly  arcuately  emarginate. 

Length,  4.7  to  5.5  millimeters;  width,  1.5  to  1.75. 

Type  locality — Sandakan,  Borneo. 

Other  locality. — Singapore,  Straits  Settlements. 

Type,  allotype,  and  paratype  in  United  States  National  Mu- 
seum; paratypes  in  the  collection  of  C.  F.  Baker. 

Described  from  eight  specimens,  four  males  and  four  females. 
The  type,  allotype,  and  one  male  and  two  female  paratypes 
collected  at  the  type  locality  (Baker  13507),  and  two  male  and 
one  female  paratypes  from  Singapore,  all  of  which  were  collected 
by  C.  F.  Baker.  There  seems  to  be  no  distinct  difference  be- 
tween the  specimens  collected  at  Singapore  and  those  collected 
at  Sandakan,  and  there  is  very  little  variation  among  the  speci- 
mens examined,  except  in  size  and  that  one  of  the  paratypes 
is  more  reddish  brown,  and  in  some  of  the  other  paratypes  the 
elytral  markings  are  not  quite  as  distinct  as  in  the  type. 

This  species  resembles  in  some  respects  Egesina  rigida,  de- 
scribed by  Pascoe  from  Singapore,  but  the  pronotum  is  distinctly 
wider  than  long,  the  surface  is  ornamented  with  two  cinereous 
pubescent  vittse,  and  the  sides  are  strongly  narrowed  posteriorly. 

Neoegesina  varia  sp.  no  v. 

Male. — Head  black;  pronotum  and  elytra  dark  brown,  the 
latter  ornamented  with  cinereous  pubescence ;  beneath  yellowish 
brown. 

Head  not  as  acutely  angulated  on  sides  as  in  ornata  sp.  nov., 
with  a  narrow  longitudinal  groove  extending  from  occiput  to 
epistoma,  but  not  terminating  in  a  distinct  tooth ;  surface  rather 
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densely  finely  punctate,  rather  densely  clothed  with  short  re- 
cumbent cinereous  pubescence,  with  a  few  long  fine  erect  hairs 
intermixed;  mandibles  yellowish  brown,  the  tips  black;  palpi 
brownish  yellow;  eyes  small,  the  lower  lobes  longer  than  wide 
and  strongly  convex,  the  upper  lobes  very  small  and  separated 
from  each  other  on  the  top  by  about  half  the  distance  that  sep- 
arates the  lower  lobes  on  the  front.  Antennae  nearly  one  and 
one-half  times  as  long  as  body,  uniformly  reddish  brown,  rather 
densely  clothed  with  short  recumbent  pubescence,  with  numerous 
long  erect  hairs  intermixed;  first  joint  extending  to  middle  of 
pronotum;  third  joint  slightly  shorter  than  first  joint  and  a  little 
longer  than  fourth,  the  following  joints  gradually  diminishing  in 
length.  Pronotum  strongly  transverse  and  distinctly  narrower 
at  base  than  apex ;  sides  obliquely  attenuate  from  anterior  angles 
to  near  base  where  they  are  strongly  constricted ;  surface  mod- 
erately convex,  with  two  narrow,  deeply  impressed  transverse 
grooves  along  base,  coarsely,  densely  and  irregularly  punctate, 
and  sparsely  clothed  with  short  inconspicuous  pubescence. 
Scutellum  transverse  and  broadly  rounded  posteriorly.  Elytra 
as  wide  as  pronotum  at  apex  and  moderately  convex;  sides 
parallel  to  apical  third,  then  arcuately  attenuate  to  the  tips 
which  are  separately  narrowly  rounded;  surface  densely  and 
irregularly  punctate,  the  punctures  coarse  on  basal  half  but  be- 
coming obsolete  toward  apex,  and  nearly  concealed  by  the  dense 
yellowish  white  pubescence  which  covers  the  entire  surface 
except  for  a  narrow  space  along  base,  a  broad  transverse  fascia 
at  middle,  and  a  narrow  arcuate  fascia  extending  from  behind 
the  humeri  obliquely  backward  to  the  transverse  median  fascia 
at  suture ;  in  these  brown  areas  the  surface  is  clothed  with  short 
brown  inconspicuous  pubescence,  and  over  the  entire  surface 
are  numerous  fine  long  erect  hairs.  Beneath  finely  densely 
punctate,  and  rather  densely  clothed  with  moderately  long  re- 
cumbent pubescence,  with  numerous  long  erect  hairs  on  the  legs ; 
last  abdominal  segment  subtruncate  at  apex. 

Length,  4.8  millimeters;  width,  1.5. 

Type  locality. — Sandakan,  Borneo. 

Type  and  allotype  in  United  States  National  Museum. 

Described  from  two  specimens,  male  and  female,  collected  at 
the  type  locality  {Baker  1350b).  The  female  differs  from  the 
type  only  in  being  uniformly  black  above,  darker  beneath,  and 
the  last  abdominal  segment  broadly  but  very  feebly  depressed 
near  apex  which  is  subtruncate. 
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Neoegesina  fusca  sp.  nov. 

Female. — Above  uniformly  brownish  black,  the  pronotum  and 
elytra  ornamented  with  narrow  cinereous  pubescent  markings; 
beneath  yellowish  brown. 

Head  acutely  angulated  on  each  side,  with  a  narrow  longitu- 
dinal groove  extending  from  occiput  to  vertex,  becoming  obsolete 
on  front,  and  without  a  distinct  tooth  at  epistoma;  surface  finely 
and  rather  densely  punctate,  rather  densely  clothed  with  short 
recumbent  cinereous  pubescence,  and  with  a  few  long  fine  erect 
hairs  intermixed;  mandibles  yellowish  brown,  the  tips  black; 
palpi  brownish  yellow ;  eyes  small,  the  lower  lobes  elongate,  nar- 
row, and  acutely  convex,  the  upper  lobes  very  small  and  separated 
from  each  other  on  the  top  by  less  than  half  the  distance  that 
separates  the  lower  lobes  on  the  front.  Antennae  slightly  longer 
than  body,  yellowish  brown,  rather  densely  clothed  with  short 
brown  pubescence,  with  numerous  long  erect  hairs  intermixed, 
the  intermediate  joints  narrowly  annulated  with  cinereous  hairs 
at  base;  first  joint  extending  to  near  base  of  pronotum;  third 
joint  distinctly  shorter  than  first  and  slightly  longer  than  fourth, 
the  following  joints  gradually  diminishing  in  length.  Prono- 
tum strongly  transverse  and  slightly  narrower  at  base  than  apex ; 
sides  arcuately  rounded  anteriorly,  more  obliquely  attenuate  to 
near  base,  where  they  are  feebly  constricted  and  parallel;  sur- 
face moderately  convex,  with  two  narrow,  deeply  impressed, 
transverse  grooves  near  base,  sparsely,  coarsely,  and  irregularly 
punctate,  sparsely  clothed  with  short  inconspicuous  pubescence, 
and  ornamented  on  each  side  near  lateral  margins  with  a  broad 
vitta  of  cinereous  pubescence.  Scutellum  transverse  and  broadly 
rounded  posteriorly.  Elytra  as  wide  as  pronotum  at  apex,  and 
feebly  depressed  on  basal  half;  sides  parallel  to  apical  third, 
then  arcuately  attenuate  to  the  tips  which  are  separately  nar- 
rowly rounded;  surface  rather  densely  punctate,  the  punctures 
more  or  less  arranged  in  rows,  coarse  on  the  basal  region  but 
becoming  more  obsolete  toward  apex,  rather  densely  clothed  with 
recumbent  brown  pubescence,  with  numerous  long  erect  hairs 
intermixed,  each  elytron  ornamented  with  cinereous  pubescent 
markings  as  follows :  A  narrow  fascia  near  basal  third,  extend- 
ing transversely  from  lateral  margin  to  disk,  then  bent  arcuately 
forward  to  suture,  where  it  is  connected  to  a  narrow  fascia 
extending  obliquely  forward  to  the  humeral  angle ;  and  a  narrow, 
somewhat  sinuate  transverse  fascia  at  apical  third,  which  ex- 
tends backward  along  suture  and  is  slightly  bent  inward  near 
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apex.  Beneath  finely  densely  punctate,  and  rather  densely 
clothed  with  moderately  long  recumbent  pubescence,  with  a 
few  long  erect  hairs  on  the  legs ;  last  abdominal  segment  broadly 
but  very  feebly  depressed  near  apex,  which  is  feebly  arcuately 
emarginate. 

Length,  5.5  millimeters;  width,  2. 

Type  locality. — Sandakan,  Borneo. 

Type  in  United  States  National  Museum. 

Described  from  a  single  female  collected  at  the  type  locality. 

Neoegesina  albomaculata  sp.  nov. 

Female. — Head  reddish  brown;  pronotum  and  elytra  light 
brown,  with  a  strong  yellowish  tinge,  and  ornamented  with 
narrow  yellowish  white  pubescent  markings;  beneath  brownish 
yellow. 

Head  not  as  acutely  angulated  on  sides  as  in  ornata  sp.  nov., 
with  a  narrow  longitudinal  groove  extending  from  occiput 
to  vertex,  becoming  obsolete  on  front,  and  without  a  distinct 
tooth  at  epistoma;  surface  rather  coarsely  densely  punctate, 
rather  densely  clothed  with  short  recumbent  yellowish  white 
pubescence,  and  with  numerous  long  fine  erect  hairs  inter- 
mixed; mandibles  reddish  brown,  the  tips  black;  palpi  brownish 
yellow ;  eyes  small,  the  lower  lobes  longer  than  wide  and  strongly 
convex,  the  upper  lobes  very  small  and  separated  from  each 
other  on  the  top  by  half  the  distance  that  separates  the  lower 
lobes  on  the  front.  Antennae  slightly  longer  than  body,  yellowish 
brown,  rather  densely  clothed  with  short  brown  pubescence, 
with  numerous  long  erect  hairs  intermixed,  and  the  interme- 
diate joints  obsoletely  annulated  with  cinereous  pubescence  at 
base;  first  joint  extending  slightly  beyond  middle  of  pronotum; 
third  joint  slightly  shorter  than  first  and  a  little  longer  than 
fourth,  the  following  joints  gradually  diminishing  in  length. 
Pronotum  slightly  transverse  and  distinctly  narrower  at  base 
than  apex;  sides  obliquely  attenuate  from  anterior  angles  to 
near  base,  where  they  are  strongly  constricted;  surface  mod- 
erately convex,  with  two  narrow,  deeply  impressed,  transverse 
grooves  near  base,  rather  densely,  coarsely,  and  irregularly  punc- 
tate, sparsely  clothed  with  short  inconspicuous  pubescence, 
and  ornated  with  a  narrow  median  fascia  and  a  small  spot 
on  each  side  near  anterior  margin,  composed  of  yellowish  white 
pubescence.  Scutellum  somewhat  triangular  and  densely  pu- 
bescent. Elytra  as  wide  as  pronotum  at  apex,  and  feebly  de- 
pressed on  basal  half;  sides  parallel  to  apical  third,  then 
arcuately  attenuate  to  the  tips,  which  are  separately  narrowly 
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rounded;  surface  rather  densely  punctate,  the  punctures  coarse 
on  basal  half  and  more  or  less  arranged  in  rows  but  becoming 
obsolete  toward  apex,  rather  densely  clothed  with  short  brown 
pubescence,  with  numerous  long  erect  hairs  intermixed,  each  ely- 
tron ornamented  with  yellowish  white  pubescent  markings  as 
follows:  A  narrow  arcuate  band  extending  from  humerus  to 
middle  of  disk,  then  backward  to  lateral  margin  at  apical  third, 
where  it  is  somewhat  expanded;  a  narrow  band  extending  ob- 
liquely backward  from  humeral  angle  to  suture  at  basal  third 
(to  which  is  connected  a  narrow  band  beginning  at  middle  of 
disk  and  extending  obliquely  forward  to  scutellum),  then  ex- 
tending arcuately  to  middle  of  disk  where  it  is  connected  to 
the  external  arcuate  band,  and  then  continuing  backward  to 
suture  at  apical  third;  and  apical  third  is  more  or  less  irreg- 
ularly variegated  along  suture.  Beneath  finely  densely  punc- 
tate and  rather  densely  clothed  with  moderately  long  recumbent 
pubescence,  with  a  few  long  erect  hairs  on  the  legs;  last  ab- 
dominal segment  broadly  but  very  feebly  depressed  near  apex, 
which  is  subtruncate. 

Length,  5.5  millimeters;  width,  2. 

Type  locality. — Sandakan,  Borneo. 

Type  in  United  States  National  Museum. 

Described  from  a  single  female  collected  at  the  type  locality. 

Genus  MIMOGYARITTJS  novum 

Form  of  Gyaritus.  Head  not  retractile,  transverse,  convex  in 
front,  slightly  wider  than  pronotum,  and  deeply  concave  be- 
tween the  antennal  tubercles,  which  are  rather  strongly  devel- 
oped and  widely  separated.  Eyes  nearly  divided  and  rather 
widely  separated  on  the  top.  Antennae  robust,  11-jointed,  about 
as  long  as  body,  and  clothed  on  underside  with  long  erect  hairs ; 
first  joint  short,  not  cicatricose  at  apex,  ovate,  and  extending 
only  a  little  beyond  anterior  margin  of  pronotum;  third  joint 
equal  in  length  to  first  joint.  Pronotum  subcylindrical,  armed  at 
sides  with  a  distinct  tooth,  disk  unarmed  but  with  transverse 
grooves.  Elytra  armed  with  two  large  spines  at  base  and  clothed 
with  long  erect  stiff  hairs.  Legs  moderately  long ;  femora  rather 
strongly  clavate  and  unarmed  at  tips;  anterior  tibiae  slightly 
arcuate;  middle  and  posterior  pairs  straight  and  deeply  emar- 
ginate  on  outer  margin  near  apex;  tarsi  rather  short,  narrow, 
fourth  joint  about  equal  in  length  to  joints  1  to  3  united ;  tarsal 
claws  divaricate. 

Genotype,  Mimogyaritus  fasciatus  sp.  nov. 
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This  genus  belongs  to  the  tribe  Acanthocinini,  and  super- 
ficially resembles  the  genus  Gyaritus  erected  by  Pascoe  for  three 
species  from  Sarawak,  Borneo.  It  can,  however,  be  easily  dis- 
tinguished from  that  genus  by  the  claws  being  divaricate  and 
the  pronotum  having  a  large  convex  gibbosity  on  the  disk, 
whereas  in  Gyaritus  the  claws  are  divergent  and  the  disk  of 
pronotum  is  armed  with  two  long  acute  spines. 

Mimogyaritus  fasciatus  sp.  nov. 

Male. — Moderately  robust  and  subopaque;  above  black,  ely- 
tra narrowly  reddish  yellow  at  base,  each  elytron  ornamented 
with  a  narrow  transverse  angulated  velvety  black  fascia  just 
behind  middle ;  beneath  brownish  black,  the  legs  slightly  reddish. 

Head  with  a  narrow  longitudinal  groove  extending  from  oc- 
ciput to  epistoma,  rather  strongly  convex  in  front,  and  the 
surface  nearly  smooth,  very  sparsely  clothed  with  inconspicuous 
pubescence,  and  with  a  few  widely  separated  granules,  from 
which  arises  a  long  erect  black  hair;  mandibles  black;  palpi 
dark  brown ;  eyes  moderately  large,  the  lower  lobes  longer  than 
wide  and  strongly  convex,  the  upper  lobes  narrow  and  separated 
from  each  other  on  the  top  by  one-third  the  distance  that  sep- 
arates the  lower  lobes  on  the  front.  Antennae  brownish  black, 
except  the  first  joint  which  is  reddish  yellow;  finely  rugosely 
punctate,  sparsely  clothed  with  short  inconspicuous  pubescence, 
and  with  long  erect  black  hairs  on  underside  of  joints;  first 
joint  slightly  longer  than  wide,  very  robust,  and  ovate;  third 
joint  equal  in  length  to  first  and  three-fourths  as  long  as  fourth, 
the  following  joints  gradually  diminishing  in  length.  Prono- 
tum quadrate,  apex  and  base  equal  in  width;  sides  parallel, 
feebly  constricted  near  anterior  and  posterior  angles,  and 
armed  on  each  side  with  a  long,  broad  tooth  placed  slightly 
behind  the  middle,  the  tooth  acute  at  tip  and  bent  upward; 
surface  transversely  obsoletely  grooved  at  apical  and  basal 
thirds,  with  a  large  regularly  convex  gibbosity  on  disk,  and 
on  each  side  between  it  and  the  lateral  tooth  the  surface 
is  longitudinally  rugose,  sparsely  clothed  with  inconspicuous  pu- 
bescence, and  with  numerous  large  granules,  from  each  of  which 
arises  a  long  erect  black  hair.  Scutellum  small  and  broadly 
rounded  behind.  Elytra  distinctly  wider  than  pronotum  and  ob- 
soletely depressed  on  basal  half;  sides  parallel  to  apical  third, 
then  arcuately  attenuate  to  tips,  which  are  separately  narrowly 
rounded ;  each  elytron  armed  near  base  with  a  rather  large  broad 
tooth,  placed  parallel  to  suture,  the  tip  bent  backward,  and 
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armed  on  the  top  with  a  tuft  of  long  black  hairs  and  ornamented 
with  a  narrow  transverse  angulated  fascia  of  velvety  black  pu- 
bescence, apex  of  angle  closer  to  suture  than  lateral  margin  and 
extending  forward ;  surface  with  a  narrow  carina  extending  from 
a  small  tubercle  on  each  side  of  scutellum  to  apex,  and  parallel 
with  suture,  with  a  few  granules  in  the  humeral  region,  densely 
clothed  with  very  short  recumbent  cinereous  pubescence  and 
with  numerous  long  erect  hairs  intermixed.  Beneath  finely 
densely  punctate,  rather  densely  clothed  with  short  recumbent 
cinereous  pubescence,  and  with  a  few  longer  hairs  on  the  legs ; 
first  abdominal  segment  about  as  long  as  the  following  seg- 
ments united ;  last  segment  broadly  rounded  at  apex. 

Length,  5  millimeters;  width,  1.75. 

Type  locality. — Sandakan,  Borneo. 

Type  in  United  States  National  Museum. 

Described  from  a  single  male  collected  at  the  type  locality. 

Genus  ZEARGYRODES  novum 

Form  of  Zeargyra.  Head  retractile,  broad  transverse,  moder- 
ately convex  in  front,  not  wider  than  pronotum,  and  flat  be- 
tween the  antennal  tubercles,  which  are  short  and  widely  sepa- 
rated. Eyes  nearly  divided,  widely  separated  on  the  top,  the 
lower  lobes  as  wide  as  long.  Antennse  robust,  11-jointed,  about 
as  long  as  body,  clothed  with  long  moderately  stiff  hairs ;  scape 
rather  long,  not  cicatricose  at  apex,  subclavate,  feebly  arcuate, 
and  not  extending  to  base  of  pronotum;  third  joint  about  half 
as  long  as  first,  the  following  joints  gradually  diminishing  in 
length.  Pronotum  nearly  quadrate,  subcylindrical,  unarmed  at 
sides  and  on  disk,  and  without  transverse  grooves.  Elytra 
moderately  elongate,  unarmed  at  base,  flattened  on  basal  half, 
strongly  convex  posteriorly,  and  clothed  with  erect  stiff  hairs. 
Legs  moderately  long;  femora  moderately  clavate  and  unarmed 
at  tips;  tibiae  nearly  straight,  the  middle  pair  emarginate  on 
outer  margin  near  apex;  tarsi  short,  narrow,  fourth  joint  about 
equal  in  length  to  joints  1  to  3  united;  tarsal  claws  divergent. 

Genotype,  Zeargyrodes  fasciatus  sp.  nov. 

This  genus  belongs  to  the  tribe  Niphonini,  and  is  closely 
allied  to  Zeargyra  Pascoe  and  Egesina  Pascoe.  From  the  for- 
mer it  differs  by  the  absence  of  the  tubercles  on  pronotum  and 
base  of  elytra,  and  by  the  eyes  not  being  entirely  divided ;  from 
Egesina  it  can  be  separated  by  the  pronotum  not  being  con- 
stricted at  base,  and  the  lower  lobe  of  the  eyes  not  longer  than 
wide. 
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Zeargyrodes  fasciatus  sp.  nov. 

Female. — Moderately  robust,  shining  black,  elytra  with  apical 
half  and  a  broad  transverse  fascia  at  basal  third  clothed  with 
short  cinereous  pubescence ;  beneath  brownish  black. 

Head  densely,  coarsely,  and  deeply  punctate,  rather  densely 
clothed  with  very  short  cinereous  pubescence,  and  with  numer- 
ous long  stiff  erect  black  hairs  intermixed;  mandibles  and 
palpi  reddish  brown.  Antennae  uniformly  black,  densely  finely 
punctate,  sparsely  clothed  with  short  recumbent  whitish  pu- 
bescence, and  densely  clothed  with  short  stiff  erect  hairs  and 
longer  flying  hairs  intermixed.  Pronotum  nearly  quadrate, 
slightly  narrower  at  base  than  apex,  strongly  convex  and  obso- 
letely  gibbose  on  disk  at  middle,  sides  feebly  arcuately  rounded ; 
anterior  margin  slightly  arcuately  rounded;  base  transversely 
truncate ;  surface  densely,  coarsely,  and  deeply  punctate,  sparsely 
obsoletely  clothed  with  short  recumbent  cinereous  pubescence, 
with  a  few  long  erect  black  hairs  intermixed.  Scutellum 
broadly  rounded  behind.  Elytra  much  wider  than  pronotum 
at  base;  humeral  angles  prominent  and  broadly  rounded;  sides 
parallel  to  middle,  feebly  expanded  and  arcuately  rounded  be- 
hind middle,  then  arcuately  attenuate  to  tips,  which  are  con- 
jointly broadly  rounded;  surface  with  rows  of  coarse  punctures 
on  basal  half,  becoming  obsolete  behind  the  middle,  sparsely 
clothed  with  very  fine  obsolete  blackish  hairs,  with  numerous 
long  stiff  erect  hairs  intermixed,  each  elytron  with  apical  half 
and  a  broad  transverse  fascia  (which  is  broader  at  suture 
than  lateral  margin)  rather  densely  clothed  with  very  short 
recumbent  cinereous  pubescence;  along  anterior  margin  of  the 
transverse  fascia  is  a  narrow  row  of  longer  and  denser  cinereous 
hairs,  in  front  of  which  is  a  similar  sinuate  arcuate  row  ex- 
tending from  near  suture  to  lateral  margin,  with  the  apex  to- 
ward humerus,  and  a  similar  strongly  sinuate  transverse  line 
in  the  dark  median  area,  extending  from  lateral  margin  to 
middle  of  disk.  Beneath  finely  densely  punctate,  and  densely 
clothed  with  very  fine  cinereous  pubescence,  the  hairs  becoming 
longer  and  more  conspicuous  along  posterior  margin  of  first 
segment;  last  segment  feebly  depressed  near  apex  and  the  sur- 
face with  an  obsolete  longitudinal  median  line;  middle  and 
posterior  tibiae  feebly  curved  outward  at  apex. 

Length,  4.5  millimeters;  width,  1.6. 

Type  locality. — Sandakan,  Borneo. 

Type  in  United  States  National  Museum. 
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Described  from  a  unique  female  collected  at  the  type  locality. 
In  form  and  color  this  species  resembles  Zeargyra  vidua  Pascoe 
very  closely,  but  can  be  easily  separated  from  that  species  by 
the  generic  characters. 

Ebaeides  borneensis  sp.  nov. 

Male. — Head  reddish  brown ;  pronotum  and  elytra  light  chest- 
nut brown,  the  former  slightly  paler  along  base  and  anterior 
margin,  and  the  upper  surface  of  elytra  irregularly  marked  with 
cinereous  pubescence;  beneath  brownish  black,  becoming  more 
or  less  luteous  in  many  parts. 

Head  deeply  concave  between  the  antennal  tubercles,  the  sur- 
face sparsely  punctate,  rather  densely  clothed  with  moderately 
long  recumbent  yellowish  white  pubescence,  and  with  numerous 
stiff  erect  black  hairs  intermixed;  mandibles  reddish  brown, 
the  margins  blackish;  palpi  yellowish  brown.  Antennae  10- 
jointed,  reddish  brown,  the  narrow  apical  joints  and  base  of 
swollen  joints  paler,  the  surface  coarsely  punctate,  rugose,  and 
densely  clothed  on  all  sides  with  short  stiff  bristling  hairs  and 
longer  flying  hairs  intermixed;  scape  scarcely  arcuate;  third, 
fourth,  and  fifth  joints  very  much  swollen.  (Joints  8  to  10 
missing.)  Pronotum  one  and  one-fourth  times  as  wide  as  long, 
base  and  apex  about  equal  in  width;  sides  feebly  arcuate  and 
feebly  constricted  near  posterior  and  anterior  angles;  surface 
rather  deeply,  broadly,  transversely  grooved  near  base  and  an- 
terior margins,  finely  obsoletely  punctate  and  rather  densely 
clothed  with  long  recumbent  yellowish  brown  pubescence,  and 
with  a  longitudinal  vitta  of  whitish  pubescence  on  each  side. 
Scutellum  rounded  behind.  Elytra  much  wider  than  pronotum 
at  base,  with  distinct  rows  of  rather  coarse,  irregularly  placed 
punctures,  the  surface  rather  densely  clothed  with  very  short 
recumbent  brown  pubescence,  and  ornamented  with  coarser  and 
longer  cinereous  pubescence,  irregularly  placed  over  the  basal 
two-thirds  and  extending  narrowly  along  suture  to  apical  fourth, 
where  it  forms  a  transverse  arcuate  fascia  which  does  not 
extend  to  the  lateral  margins;  there  are  also  numerous  short 
erect  stiff  black  hairs,  which  are  more  distinct  toward  sides. 
Beneath  finely  densely  punctate,  and  rather  densely  clothed 
with  very  fine  cinereous  hairs;  anterior  tibiae  strongly  arcuate 
on  inner  margin,  the  middle  and  posterior  pairs  slightly  curved 
outward. 

Length,  4.5  millimeters;  width,  1.6. 

Type  locality. — Sandakan,  Borneo. 
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Type  in  United  States  National  Museum. 

Described  from  one  male  received  from  C.  F.  Baker.  This 
species  is  very  closely  allied  to  E.  monstrosa  Pascoe,  which  is 
the  genotype,  and  E.  fulva  sp.  nov.,  but  differs  from  both  of 
these  species  in  having  the  pronotum  as  wide  at  base  as  at  apex, 
and  a  distinct  longitudinal  cinereous  pubescent  vitta  on  each 
side  of  pronotum. 

Ebaeides  fulva  sp.  nov. 

Female. — Head  reddish  brown;  pronotum  chestnut  brown, 
with  the  base  and  anterior  margin  slightly  paler ;  elytra  luteous, 
with  obsolete  brownish  markings  on  disk,  and  irregularly  marked 
with  cinereous  pubescence;  beneath  yellowish  brown,  becoming 
luteous  in  some  areas. 

Head  moderately  concave  between  the  antennal  tubercles,  the 
surface  sparsely  finely  punctate,  sparsely  clothed  with  obsolete 
yellowish  pubescence,  and  with  a  few  stiff  erect  black  hairs  in- 
termixed ;  mandibles  reddish  brown,  the  margins  blackish ;  palpi 
luteous.  Antennae  10-jointed,  reddish  to  brownish  black,  base 
of  joints  paler,  the  surface  densely  coarsely  punctate,  and  rather 
densely  clothed  on  all  sides  with  short  stiff  bristling  hairs  and 
longer  flying  hairs  intermixed ;  scape  smoother  and  slightly  ar- 
cuate; third,  fourth,  and  fifth  joints  moderately  swollen.  Pro- 
notum one  and  one-third  times  as  wide  as  lon^  and  slightly  nar- 
rower at  base  than  apex ;  sides  feebly  arcuate  at  middle,  feebly 
constricted  near  anterior  angles,  and  parallel  at  base;  surface 
broadly  but  not  very  deeply  transversely  grooved  near  base 
and  anterior  margin,  obsoletely  punctate,  and  rather  sparsely 
clothed  with  obsolete  brownish  pubescence.  Scutellum  rounded 
behind.  Elytra  much  wider  than  pronotum  at  base,  with  dis- 
tinct rows  of  moderately  coarse  punctures,  which  are  more 
irregularly  placed  toward  apex,  the  surface  sparsely  clothed  with 
very  fine  short  brownish  hairs  and  ornamented  with  coarser  and 
longer  cinereous  pubescence  which  is  more  or  less  irregularly 
placed  on  basal  third,  extending  narrowly  along  suture  to  apical 
fourth,  and  forming  a  narrow  transverse  zigzag  fascia  behind 
the  middle  and  extending  from  suture  to  lateral  margins,  behind 
which  is  a  short  narrow  oblique  fascia  on  each  elytron,  forming 
a  right  angle  at  suture,  with  the  apex  toward  base  of  elytra; 
there  are  also  numerous  short  erect  stiff  black  hairs,  which 
are  more  distinct  toward  sides.  Beneath  sparsely  finely 
punctate,  and  sparsely  clothed  with  a  few  short  whitish  hairs; 
anterior  tibiae  strongly  arcuate  on  inner  margin,  the  middle  and 
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posterior  pairs  nearly  straight,  at  most  only  feebly  curved  out- 
ward at  apex. 

Length,  3.5  millimeters;  width,  1.25. 

Type  locality. — Sandakan,  Borneo. 

Type  in  United  States  National  Museum. 

Described  from  a  single  female  received  from  C.  F.  Baker. 
This  species  is  also  closely  allied  to  E.  monstrosa  Pascoe  and 
E.  borneensis  sp.  nov.  From  the  latter  it  differs  in  having  the 
pronotum  narrower  at  base  than  at  apex,  without  longitudinal 
cinereous  pubescent  vittse  on  pronotum,  the  markings  on  the 
elytra  differently  arranged,  and  also  in  being  smaller.  From 
monstrosa  it  differs  in  having  the  transverse  pubescent  fascia 
behind  middle  of  elytra  zigzag  and  not  arcuate,  and  by  the 
absence  of  the  transverse  grayish  pubescence  on  pronotum. 

Ebaeides  basalis  sp.  nov. 

Female. — Black;  pronotum  with  the  anterior  and  posterior 
margins  reddish  yellow;  elytra  with  the  basal  regions  reddish 
yellow  and  the  surface  more  or  less  ornamented  with  cinereous 
pubescence;  beneath  brownish  black  and  more  or  less  reddish 
yellow  on  the  median  parts. 

Head  broadly  feebly  concave  between  the  antennal  tubercles, 
the  surface  sparsely  obsoletely  punctate,  not  very  densely  clothed 
with  moderately  long  cinereous  pubescence,  and  with  a  few 
stiff  erect  black  hairs  intermixed;  mandibles  black;  palpi  yel- 
lowish brown.  Antennae  11-jointed,  uniformly  black,  the  sur- 
face densely  coarsely  punctate,  rugose,  and  densely  clothed  on 
all  sides  with  short  stiff  erect  hairs  and  longer  flying  hairs 
intermixed;  scape  scarcely  arcuate;  third,  fourth,  and  fifth 
joints  strongly  swollen.  Pronotum  slightly  wider  than  long, 
base  and  apex  about  equal  in  width;  sides  slightly  arcuate  at 
middle  and  feebly  constricted  near  anterior  and  posterior  angles ; 
surface  rather  deeply  transversely  grooved  near  base  and  an- 
terior margin,  densely  obsoletely  punctate,  and  rather  densely 
clothed  with  moderately  long  inconspicuous  pubescence,  forming 
a  more  or  less  distinct  longitudinal  median  line,  and  with  a 
more  conspicuous  spot  of  cinereous  hairs  on  each  side  toward 
the  lateral  margins.  Scutellum  broadly  rounded  behind.  Ely- 
tra much  wider  than  pronotum  at  base,  with  rows  of  coarse, 
rather  closely  and  irregularly  placed  punctures,  the  punctures 
becoming  more  obsolete  toward  apex,  the  surface  sparsely 
clothed  with  fine  short  brownish  black  pubescence,  and  orna- 
mented with  coarser  and  longer  cinereous  hairs,  forming  obsolete 
narrow  longitudinal  broken  rows  along  suture,  lateral  margins, 
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and  at  apex,  and  on  each  elytron  a  longitudinal  arcuate  vitta  ex- 
tending from  humerus  to  near  the  middle,  with  the  concavity 
toward  the  lateral  margin,  a  similar  one  extending  from  inner 
side  of  scutellum  to  suture  at  basal  third,  with  the  concavity  to- 
ward suture,  and  with  a  small  irregularly  shaped  spot  on  disk 
near  apical  third;  there  are  also  numerous  short  stiff  erect 
black  hairs  over  the  surface,  which  are  more  conspicuous  toward 
the  sides.  Beneath  finely  densely  punctate,  and  rather  densely 
clothed  with  moderately  long  cinereous  hairs,  with  a  few  longer 
ones  intermixed;  anterior  tibiae  strongly  arcuate  on  the  inner 
side,  the  middle  and  posterior  pairs  feebly  curved  outward. 

Length,  4.5  millimeters;  width,  1.5. 

Type  locality. — Cuernos  Mountains,  Negros,  Philippines. 

Type  in  United  States  National  Museum. 

Described  from  one  female  collected  at  the  type  locality 
(Baker  21717) . 

Ebaeides  pilosicornis  sp.  nov. 

Male. — Head  piceous;  pronotum  and  elytra  dark  brown,  the 
former  with  the  anterior  and  posterior  margins  luteous,  the 
elytra  more  or  less  marked  with  luteous,  especially  on  the  basal 
region,  and  irregularly  ornamented  with  cinereous  pubescence; 
beneath  brown,  the  median  parts,  tibiae,  and  tarsi  more  or  less 
luteous. 

Head  deeply  and  broadly  concave  between  the  antennal  tu- 
bercles ;  the  surface  sparsely  obsoletely  punctate,  densely  clothed 
with  rather  long  whitish  pubescence,  and  with  a  few  stiff  erect 
black  hairs  intermixed;  mandibles  reddish  brown,  margins  black; 
palpi  luteous.  Antennae  11-jointed,  reddish  black,  base  of  joints 
more  reddish,  the  surface  coarsely  densely  punctate,  somewhat 
rugose,  and  rather  densely  clothed  on  all  sides  with  short  stiff 
bristling  hairs  and  longer  flying  hairs  intermixed ;  scape  feebly 
arcuate;  third,  fourth,  and  fifth  joints  moderately  swollen. 
Pronotum  as  long  as  wide,  slightly  narrower  at  base  than  apex ; 
sides  slightly  arcuate  at  middle  and  feebly  constricted  near 
anterior  and  posterior  angles ;  surface  broadly  and  rather  deeply 
transversely  grooved  near  base  and  anterior  margin,  finely  obso- 
letely punctate,  and  rather  densely  clothed  with  moderately 
long  recumbent  brownish  or  yellowish  white  pubescence.  Scu- 
tellum broadly  rounded  behind.  Elytra  much  wider  than  pro- 
notum at  base,  with  rows  of  coarse,  irregularly  placed 
punctures,  the  surface  sparsely  clothed  with  very  fine  short 
brownish  pubescence,  and  ornamented  with  coarser  and  longer 
cinereous  hairs,   which  are  more   or  less   irregularly   placed, 
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forming  on  each  elytron  a  longitudinal  arcuate  vitta  extending 
from  humerus  backward  to  near  middle,  with  the  concavity 
toward  the  lateral  margin,  a  similar  one  extending  from  inner 
side  of  scutellum  to  basal  third,  with  the  concavity  toward  suture, 
then  forming  a  semicircular  spot  along  suture  at  middle,  a  small 
irregularly  shaped  transverse  spot  at  apical  third,  placed  closer 
to  suture  than  lateral  margin,  and  with  numerous  obsolete  rows 
of  cinereous  hairs  on  apical  half ;  there  are  also  numerous  short 
erect  black  hairs  over  the  surface,  which  are  more  distinct  to- 
ward the  sides.  Beneath  rather  densely  obsoletely  punctate, 
and  rather  densely  clothed  with  moderately  long  cinereous  hairs, 
especially  on  the  legs;  anterior  tibiae  strongly  arcuate  on  inner 
side,  the  middle  and  posterior  pairs  slightly  curved  outward. 

Length,  4.5  millimeters;  width,  1.6. 

Type  locality. — Sibuyan  Island,  Philippines. 

Type  in  United  States  National  Museum. 

Described  from  one  male  collected  at  the  type  locality.  This 
species  is  closely  allied  to  E.  palliata  and  E.  viduata,  both  de- 
scribed by  Pascoe  from  Borneo.  From  both  these  species  it 
differs  in  having  joints  5  to  11  of  the  antennae  paler  at  base, 
and  from  palliata  also  by  the  pronotum  being  deeply  trans- 
versely grooved  near  base  and  anterior  margin. 

Ebaeides  albopicta  sp.  nov. 

Female. — Brownish  black,  the  basal  regions  of  the  elytra 
reddish,  and  ornamented  with  cinereous  pubescence;  beneath 
brownish  black,  with  the  median  parts  reddish  yellow. 

Head  broadly  but  not  very  deeply  concave  between  the  anten- 
nal  tubercles,  the  surface  sparsely  obsoletely  punctate,  sparsely 
clothed  with  moderately  long  cinereous  pubescence,  and  with  a 
few  stiff  erect  black  hairs  intermixed ;  mandibles  reddish  brown, 
becoming  black  at  tips;  palpi  yellowish  brown.  Antennae  11- 
jointed  (eleventh  joint  missing),  uniformly  black,  the  surface 
coarsely  densely  punctate,  rugose,  and  densely  clothed  on  all 
sides  with  short  stiff  erect  hairs  and  longer  flying  hairs  inter- 
mixed; scape  feebly  arcuate;  third,  fourth,  and  fifth  joints 
moderately  swollen.  Pronotum  slightly  wider  than  long,  base 
and  apex  about  equal  in  width ;  sides  slightly  arcuate  at  middle 
and  feebly  constricted  near  anterior  and  posterior  angles;  sur- 
face rather  deeply  transversely  grooved  near  base  and  anterior 
margin,  finely  densely  punctate,  and  rather  densely  clothed  with 
fine  brownish  pubescence  and  ornamented  with  a  few  more  or 
less  distinct  spots  of  cinereous  hairs.  Scutellum  broadly  rounded 
behind.     Elytra  much  wider  than  pronotum  at  base,  with  rows 
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of  coarse,  irregularly  placed  punctures,  the  punctures  becoming 
more  obsolete  toward  apex,  the  surface  sparsely  clothed  with  fine 
short  brownish  black  pubescence  and  ornamented  with  coarser 
and  longer  cinereous  hairs,  forming  narrow  longitudinal  broken 
rows,  and  on  each  elytron  a  broad  elongate  obsolete  spot  at 
base,  a  smaller  one  on  disk  in  front  of  middle,  and  a  more  ir- 
regular spot  behind  middle;  there  are  also  numerous  long  stiff 
erect  black  hairs  over  the  surface,  which  are  more  conspicuous 
toward  sides.  Beneath  finely,  densely  punctate,  and  rather 
densely  clothed  with  fine,  moderately  long  cinereous  hairs  and 
with  a  few  longer  erect  ones  intermixed,  especially  on  the  legs ; 
anterior  tibiae  feebly  arcuate  on  inner  side,  the  middle  and  pos- 
terior pairs  nearly  straight. 

Length,  4  millimeters;  width,  1.5. 

Type  locality. — Basilan  Island,  Philippines. 

Type  in  United  States  National  Museum. 

Described  from  a  unique  female  collected  at  the  type  locality. 

Ebaeides  hirsuta  sp.  nov. 

Female. — Black,  the  basal  regions  of  elytra  slightly  reddish, 
and  ornamented  with  yellowish  white  pubescence ;  beneath  black, 
with  a  feeble  reddish  tinge  on  the  median  parts. 

Head  deeply  and  broadly  concave  between  the  antenna!  tuber- 
cles, the  surface  sparsely,  obsoletely  punctate,  densely  clothed 
with  long  recumbent  yellowish  white  pubescence,  and  with  nu- 
merous stiff  erect  black  hairs  intermixed;  mandibles  black; 
palpi  reddish  brown.  Antennae  11-jointed,  uniformly  black,  the 
surface  densely  coarsely  punctate,  rugose,  and  rather  densely 
clothed  on  all  sides  with  short  stiff  erect  hairs  and  longer  flying 
hairs  intermixed;  scape  arcuate;  third,  fourth,  and  fifth  joints 
strongly  swollen.  Pronotum  one  and  three-tenths  times  as  wide 
as  long,  base  and  apex  nearly  equal  in  width;  sides  slightly 
arcuate  at  middle  and  feebly  constricted  near  anterior  and 
posterior  angles;  surface  rather  deeply  transversely  grooved 
near  base  and  anterior  margin,  finely  densely  punctate,  sparsely 
clothed  with  fine,  inconspicuous  pubescence,  forming  a  more 
distinct  longitudinal  median  line,  and  with  two  spots  of  more 
conspicuous  yellowish  hairs  on  each  side  toward  lateral  margins. 
Scutellum  broadly  rounded  behind.  Elytra  much  wider  than 
pronotum  at  base,  with  rows  of  coarse,  irregularly  placed  punc- 
tures, the  punctures  becoming  more  obsolete  toward  apex,  the 
surface  sparsely  clothed  with  fine  short  brownish  black  pubes- 
cence and  ornamented  with  coarser  and  longer  yellowish  white 
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hairs,  forming  narrow  longitudinal  broken  rows,  and  on  each 
elytron  a  more  distinct  vitta,  extending  arcuately  from  inner  side 
of  scutellum  to  suture  at  basal  fourth,  a  small  spot  on  middle  of 
disk  at  basal  third,  and  a  larger,  more  irregularly  shaped  spot 
just  behind  middle;  there  are  also  numerous  long  stiff  erect 
black  hairs  over  the  surface,  which  are  more  conspicuous  toward 
sides.  Beneath  finely  densely  punctate,  and  densely  clothed 
with  very  fine,  moderately  long  cinereous  hairs  and  with  a  few 
longer  erect  ones  intermixed ;  anterior  tibiae  strongly  arcuate  on 
inner  side,  the  middle  and  posterior  pairs  feebly  curved  outward. 

Length,  5.5  millimeters;  width,  1.9. 

Type  locality. — Iligan,  Mindanao,  Philippines. 

Type  in  United  States  National  Museum. 

Described  from  one  female  collected  at  the  type  locality  (Baker 
21714).  This  species  is  very  closely  related  to  E.  basalis  sp. 
nov.  and  E.  albopicta  sp.  nov.,  and  all  are  probably  only  geo- 
graphical races  of  one  old  species,  which  have  been  separated 
for  a  great  length  of  time  and  developed  into  distinct  types  or 
species.  More  material  is  necessary  for  the  study  of  these 
closely  allied  forms. 

Ebaeides  montana  sp.  nov. 

Male. — Above  black,  the  elytra  ornamented  with  narrow  lon- 
gitudinal rows  of  cinereous  pubescence  and  sometimes  reddish 
at  base ;  beneath  black,  becoming  somewhat  reddish  on  sternum 
and  tibiae. 

Head  rather  deeply  concave  between  the  antennal  tubercles, 
the  surface  sparsely  punctate,  rather  densely  clothed  with  mod- 
erately long  cinereous  pubescence,  and  with  numerous  stiff  erect 
black  hairs  intermixed;  mandibles  reddish  brown,  the  margins 
black;  palpi  luteous.  Antennae  10-jointed,  black,  sometimes 
the  joints  paler  at  base,  the  surface  densely  coarsely  punctate, 
rugose,  and  densely  clothed  on  all  sides  with  short  stiff  bristling 
hairs  and  longer  flying  hairs  intermixed;  scape  slightly  arcuate; 
third,  fourth,  and  fifth  joints  moderately  swollen.  Pronotum 
nearly  as  long  as  wide,  base  and  apex  about  equal  in  width ;  sides 
feebly  arcuate  at  middle,  and  not  distinctly  constricted  near  pos- 
terior and  anterior  angles;  surface  feebly  broadly  transversely 
grooved  near  base  and  anterior  margin,  finely  sparsely 
punctate,  and  sparsely  clothed  with  obsolete  recumbent  brownish 
pubescence.  Scutellum  rounded  behind.  Elytra  much  wider 
than  pronotum  at  base,  with  distinct  rows  of  coarse,  densely 
and  irregularly  placed  punctures,  sparsely  clothed  with,  short 
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obsolete  brownish  pubescence  and  numerous  short  erect  stiff 
black  hairs  intermixed,  and  each  elytron  with  about  ten  narrow 
longitudinal  rows  of  cinereous  hairs,  which  become  more  or 
less  confused  toward  apex.  Beneath  finely  and  densely  punctate 
except  on  the  median  parts,  rather  densely  clothed  with  short 
recumbent  cinereous  pubescence,  especially  on  the  legs,  and  with 
a  few  obsolete  erect  hairs  intermixed ;  femora  strongly  swollen ; 
anterior  tibiae  strongly  arcuate  on  inner  side,  the  middle  and 
posterior  pairs  slightly  curved  outward. 

Female. — Similar  to  the  male,  differing  from  it  only  in  the 
secondary  sexual  characters,  such  as  the  last  abdominal  segment 
with  a  concave  depression  near  apex,  and  the  absence  of  the 
depressed  oblong  spot  on  the  femora. 

Length,  4.25  to  4.75  millimeters;  width,  1.4  to  1.7. 

Type  locality. — Cuernos  Mountains,  Negros,  Philippines. 

Type,  allotype,  and  paratype  in  United  States  National  Mu- 
seum; paratypes  in  the  collection  of  C.  F.  Baker. 

This  species  was  described  from  five  specimens,  three  males 
and  two  females,  all  collected  at  the  type  locality.  It  can  be 
separated  easily  from  all  the  other  known  species  having  a  10- 
jointed  antenna  by  the  distinct  narrow,  longitudinal  rows  of 
cinereous  pubescence  on  the  elytra. 

Ropica  variegata  sp.  nov. 

Female. — Elongate,  rather  robust,  and  strongly  convex ;  above 
chestnut  brown,  irregularly  variegated  with  a  luteous  color; 
beneath  yellowish  brown. 

Head  nearly  quadrate  and  feebly  convex  in  front,  not  wider 
than  pronotum,  feebly  concave  between  the  antennal  tubercles, 
which  are  short  and  widely  separated;  surface  with  a  narrow 
longitudinal  carina  extending  from  occiput  to  near  epistoma, 
rather  densely  coarsely  punctate,  and  densely  clothed  with  short 
recumbent  yellowish  pubescence;  mandibles  reddish  brown,  be- 
coming black  at  tips;  palpi  luteous;  eyes  divided,  the  lower  lobe 
small  and  rounded,  the  upper  lobe  narrow  and  widely  separated 
on  top.  Antennae  slightly  longer  than  body,  uniformly  luteous, 
and  sparsely  clothed  with  short  recumbent  brownish  pubescence 
(hairs  obsoletely  yellowish  white  at  apex  of  joints)  ;  first  joint 
short,  moderately  robust,  cylindrical,  and  shorter  than  third; 
third  and  fourth  joints  nearly  subequal  in  length ;  the  following 
joints  gradually  diminishing  in  length.  Pronotum  one  and  two- 
thirds  times  as  wide  as  long,  slightly  narrower  at  base  than 
apex,  and  widest  at  middle ;  sides  unarmed  and  feebly  arcuately 
rounded;  anterior  and  posterior  margins  transversely  truncate; 
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surface  regularly  convex,  with  a  narrow  groove  along  base  and 
anterior  margin,  densely  coarsely  punctate,  the  punctures  deeply 
impressed,  distinctly  separated  and  somewhat  denser  toward 
sides,  densely  clothed  with  short  recumbent  brownish  and  yel- 
lowish pubescence,  the  brownish  hairs  forming  three  obsolete 
longitudinal  vitte  on  disk.  Scutellum  broadly  rounded  behind. 
Elytra  slightly  wider  than  pronotum  at  base,  the  sides  nearly 
parallel  to  apical  third,  where  they  are  feebly  arcuately  ex- 
panded, then  arcuately  attenuate  to  the  tips,  which  are  separately 
obtusely  angulated;  surface  obsoletely  depressed  on  disk  at 
basal  third,  densely,  deeply,  and  irregularly  punctate,  the  punc- 
tures coarser  at  base,  but  becoming  finer  and  more  widely 
separated  toward  apex,  densely  clothed  with  short  recumbent 
brownish  and  yellowish  white  pubescence,  the  brown  pubescence 
forming  an  obsolete  spot  behind  scutellum,  a  transverse  irreg- 
ularly shaped  broken  fascia  near  middle,  and  becoming  more 
variegated  on  the  apical  half.  Beneath  finely  densely  punctate 
and  densely  clothed  with  very  fine  recumbent  cinereous  pubes- 
cence; last  abdominal  segment  subtruncate  at  apex,  feebly  de- 
pressed, and  with  a  narrow  longitudinal  median  groove ;  anterior 
and  middle  tibiae  nearly  straight,  the  posterior  pair  feebly  curved 
outward  near  apex. 

Length,  4.25  millimeters;  width,  1.75. 

Type  locality. — Basilan  Island,  Philippines. 

Type  in  United  States  National  Museum. 

Described  from  one  female  collected  at  the  type  locality  (Baker 
13512).  Under  this  species  I  have  placed  another  specimen 
collected  by  Professor  Baker  at  the  same  locality,  which  does 
not  agree  exactly  with  the  type.  It  is  a  male  and  is  more 
brownish  black  above,  the  pubescence  on  the  elytra  is  more  or 
less  denuded,  and  the  markings  are  not  quite  as  distinct  as 
in  the  type.  It  is  best  to  place  it  under  this  species,  at  least 
for  the  present,  until  more  material  is  available  for  study. 

Ropica  robusta  sp.  nov. 

Male. — Elongate,  rather  robust,  and  strongly  convex;  above 
brownish  black,  each  elytron  ornamented  with  obsoletely  paler 
areas  as  follows:  A  small  spot  at  base  near  scutellum,  a  broad 
elongate  spot  in  front  of  middle  along  suture,  and  the  entire 
apical  third;  beneath  brownish  black,  first  abdominal  segment 
reddish  brown. 

Head  quadrate  and  feebly  convex  in  front,  not  wider  than 
pronotum,  feebly  concave  between  the  antennal  tubercles,  which 
are  short  and  widely  separated ;  surface  with  a  concave  depres- 
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sion  on  vertex  between  eyes,  an  obsolete  longitudinal  carina  on 
front,  sparsely  coarsely  punctate,  and  rather  densely  clothed  with 
short  recumbent  yellowish  white  pubescence ;  mandibles  reddish 
brown,  tips  black;  palpi  brownish  yellow;  eyes  small,  divided, 
the  lower  lobe  rounded,  and  the  upper  lobe  narrow  and  widely 
separated  on  top.  Antennae  slightly  longer  than  body,  uniformly 
brownish  black,  and  sparsely  clothed  with  short  inconspicuous 
pubescence  with  a  few  cinereous  hairs  intermixed;  first  joint 
short,  moderately  robust,  cylindrical,  and  shorter  than  third; 
third  and  fourth  joints  nearly  subequal  in  length;  the  following 
joints  gradually  diminishing  in  length.  Pronotum  one  and  one- 
half  times  as  wide  as  long,  apex  and  base  about  equal  in  width 
and  widest  at  middle;  sides  unarmed  and  feebly  arcuately 
rounded;  anterior  and  posterior  margins  transversely  truncate; 
surface  regularly  convex,  with  a  narrow  groove  along  base  and 
anterior  margin,  only  visible  at  sides,  densely  coarsely  punctate, 
the  punctures  irregularly  placed  and  distinctly  separated,  and 
rather  densely  clothed  with  short  recumbent  yellowish  white  pu- 
bescence. Scutellum  broadly  rounded  behind.  Elytra  distinctly 
wider  than  pronotum  at  base,  the  sides  nearly  parallel  to  apical 
third,  where  they  are  feebly  arcuately  expanded,  then  arcuately 
attenuated  to  the  tips,  which  are  separately  obtusely  rounded; 
surface  convex,  densely,  coarsely,  and  irregularly  punctate  over 
entire  surface,  rather  densely  clothed  with  short  inconspicuous 
pubescence,  each  elytron  ornamented  with  coarser  whitish  pubes- 
cence as  follows:  A  small  spot  at  base  near  scutellum,  a  broad 
elongate  spot  along  suture  in  front  of  middle,  and  more  or  less 
variegated  at  the  side  and  on  apical  third.  Beneath  densely, 
finely  punctate  and  densely  clothed  with  fine  recumbent  cinereous 
pubescence;  last  abdominal  segment  broadly  rounded  at  apex; 
anterior  and  middle  tibise  nearly  straight,  the  posterior  pair 
feebly  curved  outward  near  apex. 

Length,  3.75  millimeters;  width,  1.5. 

Type  locality, — Cuernos  Mountains,  Negros,  Philippines. 

Type  in  United  States  National  Museum. 

Described  from  a  unique  male  collected  at  the  type  locality. 

Sybra  scutellata  sp.  nov. 

.Male. — Elongate,  subcylindrical ;  head  and  pronotum  chestnut 
brown,  the  latter  with  the  anterior  margin  yellowish  brown; 
elytra  brownish  yellow,  with  a  large  triangular  brownish  black 
spot  covering  scutellar  region,  a  broken,  irregularly  shaped 
dark  brown  spot  at  suture  near  middle,  and  apical  half  more 
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or  less  variegated  with  the  same  color;  beneath  dark  brown, 
sternum  and  legs,  except  middle  of  femora,  brownish  yellow. 

Head  quadrate  and  feebly  convex  in  front,  not  wider  than 
pronotum,  nearly  flat  between  the  antennal  tubercles,  which  are 
very  short  and  widely  separated ;  surface  very  coarsely,  sparsely 
punctate,  and  rather  densely  clothed  with  moderately  long  re- 
cumbent yellowish  pubescence;  mandibles  reddish  brown,  the 
tips  black;  palpi  brownish  yellow;  eyes  rather  large,  coarsely 
granulated  and  deeply  emarginate,  the  lower  lobe  rounded,  and 
the  upper  lobes  separated  from  each  other  on  the  top  by  about 
half  the  distance  that  separates  the  lower  lobes  on  the  front. 
Antennae  about  as  long  as  body,  slender,  uniformly  brownish 
yellow,  and  sparsely  clothed  with  short  recumbent  cinereous 
pubescence;  first  joint  short,  ovate,  and  slightly  robust;  third 
and  fourth  joints  feebly  arcuate,  fourth  slightly  longer  than 
third,  the  following  joints  gradually  diminishing  in  length.  Pro- 
notum only  obsoletely  wider  than  long,  apex  and  base  about 
equal  in  width,  and  widest  at  middle;  sides  arcuately  rounded; 
base  transversely  truncate ;  anterior  margin  arcuately  rounded ; 
surface  regularly  convex,  with  a  broad  shallow  transverse 
depression  along  base,  rather  densely,  coarsely  punctate,  and 
densely  clothed  with  moderately  long  recumbent  yellowish 
white  pubescence.  Scutellum  broadly  rounded  behind.  Elytra 
slightly  wider  than  pronotum,  the  sides  parallel  to  apical  third, 
then  arcuately  attenuate  to  the  tips,  which  are  conjointly, 
deeply,  rectangularly  emarginate;  surface  with  rows  of  coarse, 
rather  closely  placed  punctures,  which  are  somewhat  confused 
in  scutellar  region  and  obsolete  toward  apex,  and  rather  densely 
and  irregularly  clothed  with  moderately  long  recumbent  yel- 
lowish white  pubescence.  Beneath  finely  densely  punctate,  and 
densely  clothed  with  rather  long  recumbent  yellowish  pubes- 
cence; last  abdominal  segment  broadly  rounded  at  apex;  tibiae 
nearly  straight,  the  middle  pair  strongly  emarginate  on  outer 
margin  near  apex;  prosternal  process  distinctly  angulated  on 
each  side  between  the  anterior  coxae. 

Length,  3.5  millimeters;  width,  1.2. 

Type  locality. — Basilan  Island,  Philippines. 

Type  in   United   States  National   Museum. 

Described  from  a  single  male  collected  at  the  type  locality. 

Sybra  punctata  sp.  nov. 

Male. — Elongate  and  subcylindrical ;  above  uniformly  brown- 
ish black  and  rather  shining;  beneath  dark  brown,  with  a  dis- 
tinct reddish  tinge,  especially  on  the  legs. 
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Head  subquadrate  and  feebly  convex  in  front,  not  wider  than 
pronotum,  feebly  concave  between  the  antennal  tubercles,  which 
are  short  and  widely  separated ;  surface  coarsely  sparsely  punc- 
tate, and  densely  clothed  with  moderately  long,  recumbent, 
cinereous  pubescence ;  mandibles  reddish  brown,  the  tips  black ; 
palpi  luteous ;  eyes  small  and  very  deeply  emarginate,  the  lower 
lobes  rounded,  the  upper  lobes  close  together  on  the  top  and 
separated  from  each  other  by  about  one-fourth  the  distance 
that  separates  the  lower  lobes  on  the  front.  Antennae  about 
as  long  as  body,  slender,  uniformly  reddish  brown,  and  sparsely 
clothed  with  short  recumbent  cinereous  pubescence,  the  hairs 
denser  at  base  of  joints;  first  joint  short,  ovate,  and  slightly 
robust;  third  and  fourth  joints  feebly  arcuate,  fourth  slightly 
longer  than  third;  the  following  joints  gradually  diminishing 
in  length.  Pronotum  as  long  as  wide,  apex  and  base  equal  in 
width,  and  widest  at  middle;  sides  arcuately  rounded;  base 
transversely  truncate;  anterior  margin  arcuately  rounded;  sur- 
face regularly  convex,  densely  and  very  coarsely  punctate,  and 
sparsely  clothed  with  short  recumbent  cinereous  pubescence. 
Scutellum  broadly  rounded  behind.  Elytra  slightly  wider  than 
pronotum,  the  sides  parallel  to  apical  third,  then  arcuately  at- 
tenuate to  the  tips,  which  are  conjointly  arcuately  emarginate, 
with  the  apex  of  each  elytron  obsoletely  expanded;  surface 
with  rows  of  coarse,  deep  punctures,  which  are  nearly  confluent 
on  basal  region  but  become  finer  toward  apex,  and  rather 
densely  clothed  with  short  recumbent  cinereous  pubescence,  ar- 
ranged in  more  or  less  distinct  longitudinal  rows  between  the 
rows  of  punctures.  Beneath  obsoletely  punctate  and  sparsely 
clothed  with  moderately  long  cinereous  pubescence ;  last  abdom- 
inal segment  broadly  rounded  at  apex;  tibiae  nearly  straight, 
the  middle  pair  strongly  emarginate  on  outer  margin  near 
apex;  prosternal  process  parallel  between  the  anterior  coxae. 

Length,  3  millimeters;  width,  1. 

Type  locality.— Basilan  Island,  Philippines. 

Type  in  United  States  National  Museum. 

Described  from  a  single  male  collected  at  the  type  locality. 
Mynonebra  opaca  sp.  nov. 

Above  dark  reddish  brown,  opaque,  the  elytra  ornamented 
with  cinereous  pubescence;  beneath  dark  reddish  brown,  base 
of  femora,  tibiae,  and  tarsi  slightly  paler. 

Head  strongly  transverse  and  feebly  convex  in  front,  slightly 
wider  than  pronotum  at  apex,  and  broadly  concave  between  the 
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antennal  tubercles,  which  are  rather  strongly  developed  and 
widely  separated ;  surface  finely  and  very  densely  granulose  and 
sparsely  clothed  with  moderately  long  recumbent  pubescence; 
mandibles  black  and  slightly  reddish  toward  base;  palpi  dark 
brown,  the  tips  paler;  eyes  rather  large  and  deeply  emarginate, 
the  lower  lobes  rounded  and  strongly  convex,  the  upper  lobes 
narrow  and  separated  from  each  other  on  the  top  by  about 
one-third  the  distance  that  separates  the  lower  lobes  on  the 
front.  Antennae  one  and  one-half  times  as  long  as  body,  slen- 
der, yellowish  brown,  sparsely  clothed  with  inconspicuous  pu- 
bescence, and  with  a  fewr  longer  black  hairs  on  underside  of 
joints;  first  joint  extending  to  about  middle  of  pronotum, 
rather  robust,  and  cylindrical;  third  joint  subequal  in  length 
to  first  joint  and  slightly  shorter  than  fourth;  fifth,  sixth,  and 
seventh  joints  subequal  in  length  to  third,  the  following  joints 
gradually  diminishing  in  length.  Pronotum  quadrate,  the  base 
only  feebly  narrower  than  apex;  sides  feebly  arcuate  to  basal 
fourth,  then  parallel  to  posterior  angles,  and  with  a  rather 
short  broad  tooth  placed  slightly  behind  middle;  surface  feebly 
convex,  without  transverse  depressions,  very  densely,  finely 
granulose,  and  sparsely  clothed  with  short  recumbent  cinereous 
pubescence,  which  forms  three  more  or  less  distinct  longitudinal 
vittae  on  disk.  Scutellum  large,  triangular,  and  broadly  trun- 
cate posteriorly.  Elytra  distinctly  wider  than  pronotum,  mod- 
erately convex,  with  a  broad  oblique  depression  extending 
from  humeri  to  suture,  and  narrowly  flattened  along  suture; 
sides  nearly  parallel  to  apical  third,  then  obliquely  narrowed 
to  tips,  which  are  separately  narrowly  rounded ;  surface  coarsely 
irregularly  punctate,  the  punctures  rather  densely  placed  on 
basal  region,  but  becoming  obsolete  toward  apex,  sparsely  clothed 
with  very  short  inconspicuous  brown  pubescence,  and  more  or 
less  marbled  with  longer  cinereous  pubescence,  which  is  more 
distinct  in  the  oblique  anterior  depression,  forming  a  narrow 
transverse  arcuate  fascia  at  apical  third.  Beneath  finely 
densely  punctate  and  rather  densely  clothed  with  moderately 
long  recumbent  cinereous  pubescence;  last  abdominal  segment 
with  a  very  deep  semicircular  depression  at  apex. 

Length,  -5.5  millimeters;  width,  1.7. 

Type  locality. — Cuernos  Mountains,  Negros,  Philippines. 

Type  in  United  States  National  Museum. 

Described  from  a  single  example,  probably  a  female,  collected 
at  the  type  locality. 
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Exocentrus  subglaber  sp.  nov. 

Female, — Head  and  pronotum  black,  the  latter  with  the  an- 
terior and  posterior  margins  reddish  brown;  elytra  brownish 
yellow,  with  the  sutural  region  broadly  reddish  black,  and  only 
clothed  with  stiff  erect  hairs;  beneath  brownish  black,  with  the 
tibiae  and  tarsi  feebly  reddish. 

Head  strongly  transverse  and  nearly  flat  in  front,  as  wide  as 
pronotum  at  apex,  and  feebly  concave  between  the  antennal 
tubercles,  which  are  rather  short  and  widely  separated;  sur- 
face with  a  narrow  longitudinal  groove  extending  from  occiput 
to  epistoma,  rather  densely,  finely  granulose,  the  granules  dis- 
tinctly separated,  very  sparsely  clothed  with  moderately  long 
recumbent  cinereous  pubescence  and  with  numerous  long  erect 
black  hairs  intermixed;  mandibles  black;  palpi  brownish  black, 
the  tips  yellowish;  eyes  large  and  very  deeply  emarginate,  the 
lower  lobes  quadrate  and,  strongly  convex,  the  upper  lobes 
rather  narrow  and  separated  from  each  other  on  the  top  by 
about  half  the  distance  that  separates  the  lower  lobes  on  the 
front.  Antennae  slightly  longer  than  body,  rather  slender,  uni- 
formly dark  brown,  sparsely  clothed  with  short  inconspicuous 
pubescence,  and  with  numerous  long  erect  stiff  black  hairs  in- 
termixed; first  joint  extending  to  middle  of  pronotum,  rather 
robust,  and  cylindrical;  third  joint  about  three-fourths  as  long 
as  first  joint  and  subequal  in  length  to  fourth,  the  following 
joints  gradually  diminishing  in  length.  Pronotum  twice  as 
wide  as  long,  distinctly  narrower  at  base  than  apex;  sides 
feebly  arcuately  rounded  from  anterior  margin  to  a  broad  tooth 
placed  slightly  behind  the  middle,  then  strongly  obliquely  at- 
tenuate to  base,  the  tooth  long,  acute  at  apex,  and  bent  back- 
ward nearly  in  a  line  with  elytra;  surface  feebly  convex,  with 
a  narrow  groove  along  anterior  and  posterior  margins,  densely 
granulose  similar  to  that  on  head,  very  sparsely  clothed  with 
long  recumbent  cinereous  pubescence,  and  with  a  few  long 
erect  stiff  black  hairs  along  the  margins.  Scutellum  broadly 
rounded  behind  and  densely  clothed  with  recumbent  cinereous 
pubescence.  Elytra  slightly  wider  than  pronotum  at  middle, 
moderately  convex,  the  sides  nearly  parallel  to  behind  middle, 
where  they  are  feebly  arcuately  expanded,  then  arcuately  at- 
tenuate to  the  tips,  which  are  conjointly  broadly  rounded;  sur- 
face with  rows  of  coarse,  closely  placed  punctures,  the  punc- 
tures forming  a  more  or  less  confused  double  row  for  a  short 
distance  behind  scutellum,  also  confused  along  lateral  margins, 
and  becoming  obsolete  toward  apex,  the  surface  glabrous,  and 


28,2  Fisher:  New  Malaysian  Cerambycidx  239 

only  armed  with  numerous  long  erect  stiff  black  hairs.  Be- 
neath finely  densely  punctate,  sparsely  clothed  with  rather  short 
recumbent  cinereous  pubescence,  and  the  legs  with  a  few  long 
erect  stiff  black  hairs;  last  abdominal  segment  broadly  trian- 
gularly emarginate  at  apex,  transversely,  narrowly,  and  deeply 
grooved  along  apical  margin,  and  with  a  broad  triangular  de- 
pression in  front  of  groove. 

Length,  4.5  millimeters;  width,  1.8. 

Type  locality. — Sandakan,  Borneo. 

Type  in  United  States  National  Museum. 

Described  from  a  single  female  collected  at  the  type  locality. 

Exocentrus  mindanaoensis  sp.  nov. 

Female. — Head  black,,  slightly  reddish  along  anterior  mar- 
gin; pronotum  and  elytra  reddish  brown,  the  former  slightly 
paler  along  anterior  and  posterior  margins,  elytra  paler  at  apex 
and  rather  densely,  irregularly  ornamented  with  cinereous  pu- 
bescence, with  an  obsolete  brown  area  on  each  elytron  behind 
middle ;  beneath  reddish  brown,  with  the  femora  slightly  darker. 

Head  strongly  transverse  and  nearly  flat  in  front,  slightly 
wider  than  pronotum  at  apex,  nearly  flat  between  the  antennal 
tubercles,  which  are  short  and  widely  separated;  surface  with 
an  obsolete  longitudinal  carina,  rather  densely  finely  granulose, 
the  granules  distinctly  separated,  rather  densely  clothed  with 
moderately  long  recumbent  yellowish  white  pubescence,  with 
a  few  long  erect  black  hairs  intermixed;  mandibles  black, 
slightly  reddish  at  base;  palpi  reddish  brown,  the  tips  paler; 
eyes  very  large  and  deeply  emarginate,  the  lower  lobes  quad- 
rate and  strongly  convex,  the  upper  lobes  small  and  separated 
from  each  other  on  the  top  by  half  the  distance  that  separates 
the  lower  lobes  on  the  front.  Antennae  slightly  longer  than 
body  (last  joint  missing),  slender,  reddish  brown,  the  joints 
slightly  paler  at  base,  sparsely  clothed  with  short  recumbent 
cinereous  pubescence  and  with  numerous  long  erect  black  hairs 
intermixed ;  first  joint  extending  to  middle  of  pronotum,  rather 
robust,  and  subcylindrical ;  third  joint  three-fourths  as  long  as 
first  joint  and  slightly  shorter  than  fourth.  Pronotum  twice  as 
wide  as  long,  and  slightly  narrower  at  base  than  apex;  sides 
arcuately  expanded  from  apical  angles  to  a  moderately  broad 
tooth  placed  slightly  behind  middle,  then  strongly  obliquely 
narrowed  to  base,  the  tooth  rather  long,  acute  at  apex,  and 
bent  backward  nearly  in  a  line  with  elytra ;  surface  feebly  con- 
vex, with  a  narrow  obsolete  transverse  groove  along  anterior 
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and  posterior  margins,  densely  finely  punctate,  with  a  few 
larger  punctures  intermixed,  from  which  arises  a  long  erect 
stiff  black  hair,  and  densely  clothed  with  long  recumbent  yel- 
lowish white  pubescence.  Scutellum  broadly  rounded  behind. 
Elytra  slightly  wider  than  pronotum  at  middle  and  moderately 
convex;  sides  feebly  expanded  at  middle,  arcuately  attenuate 
posteriorly  to  the  tips,  which  are  separately  narrowly  rounded; 
surface  with  rows  of  coarse,  closely  placed  punctures,  the  rows 
not  extending  to  apex,  between  which  are  rows  of  rather  reg- 
ularly placed  coarser  black  elevated  punctures,  from  each  of 
which  arises  a  long  erect  stiff  black  hair,  sparsely  clothed  with 
short  brown  recumbent  pubescence,  and  ornamented  with  cine- 
reous pubescence,  as  noted  above.  Beneath  densely  obsoletely 
punctate,  rather  densely  clothed  with  moderately  long  recumbent 
cinereous  pubescence,  with  numerous  small  round  glabrous  spots, 
and  with  a  number  of  long  erect  black  hairs  intermixed;  last 
abdominal  segment  triangularly  emarginate  at  apex,  narrowly 
grooved  along  apical  margin,  obsoletely  depressed  in  front  of 
groove,  and  with  a  narrow  longitudinal  median  carina. 

Male. — Similar  to  female,  but  smaller  and  slenderer,  anten- 
nae slightly  longer,  the  tooth  on  side  of  pronotum  bent  backward 
more  on  a  line  with  elytra,  and  the  last  abdominal  segment 
subtruncate  at  apex. 

Length,  4.25  to  5.75  millimeters;  width,  1.75  to  2.5. 

Type  locality. — Davao,  Mindanao. 

Other  localities. — Iligan  and  Zamboanga,  Mindanao,  Philip- 
pines. 

Type,  allotype,  and  paratype  in  United  States  National  Mu- 
seum; paratype  in  the  collection  of  C.  F.  Baker. 

Described  from  four  specimens,  the  type  and  one  female  para- 
type from  Davao,  allotype  from  Iligan  {Baker  21710),  and  one 
female  paratype  from  Zamboanga  (Baker  13495).  The  speci- 
men from  Zamboanga  is  paler  than  the  type,  the  pubescence 
on  elytra  more  evenly  distributed,  the  small  glabrous  spots  on 
abdomen  are  obsolete,  and  the  last  abdominal  segment  is  more 
truncate  at  apex. 

Exocentrus  alboguttatus  sp.  nov. 

Male. — Head  black;  pronotum  and  elytra  dark  brown,  the 
former  slightly  reddish  along  the  anterior  and  posterior  mar- 
gins, and  the  elytra  with  longitudinal  rows  of  small  elongate 
cinereous  pubescent  spots,  these  spots  more  confluent  at  the 
middle,  forming  a  distinct  narrow  transverse  fascia;  beneath 
brownish  black,  becoming  more  reddish  on  the  legs. 
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Head  strongly  transverse  and  feebly  convex  in  front,  slightly 
wider  than  pronotum  at  apex,  slightly  concave  between  the  an- 
tennal  tubercles,  which  are  short  and  widely  separated;  sur- 
face with  a  narrow  longitudinal  groove  extending  from  occiput 
to  epistoma,  and  more  deeply  impressed  between  the  antennae, 
densely  finely  granulose,  the  granules  more  or  less  confluent, 
and  nearly  concealed  by  a  rather  long  recumbent  cinereous 
pubescence,  with  a  few  long  erect  black  hairs  intermixed ;  man- 
dibles reddish  brown,  the  margins  and  tips  black ;  palpi  brown- 
ish black,  the  tips  paler ;  eyes  very  large  and  deeply  emarginate, 
the  lower  lobes  quadrate  and  strongly  convex,  the  upper  lobes 
small  and  separated  from  each  other  on  the  top  by  one-third 
the  distance  that  separates  the  lower  lobes  on  the  front.  An- 
tennse  about  one  and  one-fourth  times  as  long  as  body,  slender, 
uniformly  dark  brown,  densely  clothed  with  short  recumbent 
brown  pubescence,  and  base  of  joints  annulated  with  cinereous 
hairs  and  with  numerous  long  erect  black  hairs  intermixed; 
first  joint  extending  beyond  middle  of  pronotum,  robust,  and 
cylindrical;  third  joint  about  equal  in  length  to  first  joint,  and 
distinctly  longer  than  fourth.  Pronotum  not  quite  twice  as 
wide  as  long,  and  distinctly  narrower  at  base  than  apex;  sides 
nearly  parallel  from  apical  angles  to  a  slender  tooth  placed 
slightly  behind  middle,  then  strongly  arcuately  emarginate  to 
base,  the  tooth  rather  long,  slender,  acute  at  apex,  and  bent 
obliquely  backward;  surface  feebly  convex,  with  a  narrow  ob- 
solete transverse  groove  on  each  side  along  base,  densely  finely 
granulose,  the  granules  nearly  concealed  by  the  long  recumbent 
cinereous  pubescence,  and  with  a  few  long  erect  black  hairs 
intermixed.  Scutellum  broadly  rounded  behind.  Elytra  dis- 
tinctly wider  than  pronotum  at  middle  and  moderately  convex; 
sides  nearly  parallel  to  apical  third,  then  arcuately  rounded  to 
the  tips,  which  are  separately  narrowly  rounded ;  surface  coarse- 
ly densely  punctate,  the  punctures  more  or  less  arranged  in 
rows  at  middle  of  disk  and  becoming  obsolete  toward  apex, 
sparsely  clothed  with  short  brown  recumbent  pubescence,  with 
numerous  long  erect  black  hairs  intermixed,  and  ornamented 
with  cinereous  pubescent  spots  as  noted  above.  Beneath  finely 
densely  punctate,  rather  densely  clothed  with  moderately  long 
recumbent  cinereous  pubescence,  and  with  numerous  long  erect 
black  hairs  on  the  legs;  last  abdominal  segment  broadly  rounded 
at  apex. 

Female. — Similar  to  male,  but  larger  and  more  robust,  pro- 
notum not  quite  as  densely  pubescent,  and  the  last  abdominal 
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segment  truncate  at  apex,  with  a  deep  narrow  triangular  de- 
pression along  apical  margin,  and  a  narrow  longitudinal  median 
carina. 

Length,  6.5  to  8  millimeters;  width,  2.5  to  3.25. 

Type  locality. — Davao,  Mindanao,  Philippines. 

Other  localities. — Los  Banos,  Luzon,  and  Sibuyan  Island, 
Philippines. 

Type,  allotype,  and  paratype  in  United  States  National  Mu- 
seum; paratypes  in  the  collection  of  C.  F.  Baker. 

Described  from  six  specimens,  the  type,  allotype,  and  one 
male  and  female  paratypes  from  Davao  (Baker  13493),  one 
female  paratype  from  Sibuyan  Island,  and  a  male  paratype 
from  Los  Banos. 

This  species  is  closely  allied  to  E.  lachrymosus  Pascoe,  de- 
scribed from  Sarawak,  but  has  the  head  and  pronotum  densely 
pubescent,  while  in  lachrymosus,  according  to  the  description, 
the  head  has  only  a  few  scattered  hairs  in  front,  and  the 
pronotum  a  very  thin  pubescence,  principally  at  the  sides. 

Exocentrus  badius  sp.  nov. 

Female. — Head  brownish  black,  strongly  reddish  in  front; 
pronotum  and  elytra  reddish  brown,  the  latter  rather  densely 
ornamented  with  more  or  less  rounded  cinereous  pubescent 
spots,  except  for  a  large  round  brown  space  on  each  elytron 
just  behind  the  middle;  beneath  reddish  brown,  with  a  strong 
yellowish  tinge  on  abdomen. 

Head  strongly  transverse  and  nearly  flat  in  front,  slightly 
wider  than  pronotum  at  apex,  and  flat  between  the  anten- 
nal  tubercles,  which  are  short  and  widely  separated;  surface 
with  a  narrow  longitudinal  groove  extending  from  occiput  to 
epistoma,  rather  densely,  finely  granulose,  the  granules  dis- 
tinctly separated,  sparsely  clothed  with  long  semierect  cinereous 
pubescence,  and  with  a  few  long  erect  black  hairs  intermixed; 
mandibles  black;  palpi  dark  brown,  the  tips  paler;  eyes  very 
large  and  deeply  emarginate,  the  lower  lobes  quadrate  and 
strongly  convex,  the  upper  lobes  small  and  separated  from 
each  other  on  the  top  by  one-third  the  distance  that  separates 
the  lower  lobes  on  the  front.  Antennae  slightly  longer  than 
body  (last  three  joints  missing),  slender,  dark  reddish  brown, 
rather  densely  clothed  with  short  recumbent  cinereous  pubes- 
cence, and  with  numerous  long  erect  black  hairs  intermixed; 
first  joint  extending  slightly  beyond  middle  of  pronotum,  rather 
robust,  and  subfusiform;  third  joint  three-fourths  as  long  as 
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first  joint,  and  subequal  in  length  to  fourth.  Pronotum  nearly- 
one  and  three-fourths  times  as  wide  as  long,  distinctly  narrower 
at  base  than  apex;  sides  feebly  obliquely  expanded  from  apical 
angles  to  a  slender  tooth  placed  slightly  behind  middle,  then 
strongly  obliquely  narrowed  to  base,  the  tooth  long,  slender, 
acute  at  apex,  and  bent  obliquely  backward;  surface  feebly 
convex,  with  a  broad  obsolete  transverse  depression  along  base, 
densely  finely  granulose,  the  granules  confluent  on  some  parts, 
rather  densely  clothed  with  long,  more  or  less  recumbent  cine- 
reous pubescence,  and  with  a  few  long  erect  stiff  black  hairs 
intermixed.  Scutellum  broadly  rounded  behind  and  densely  pu- 
bescent. Elytra  distinctly  wider  than  pronotum  at  middle  and 
moderately  convex;  sides  nearly  parallel  to  apical  third,  then 
arcuately  attenuate  to  the  tips,  which  are  conjointly  broadly 
rounded;  surface  coarsely,  densely,  and  irregularly  punctate, 
the  punctures  becoming  obsolete  toward  apex,  sparsely  clothed 
with  fine  brown  recumbent  pubescence  and  ornamented  with  nu- 
merous more  or  less  rounded  cinereous  pubescent  spots,  except 
for  a  large  round  brown  space  on  each  elytron  just  behind 
middle.  Beneath  finely,  densely  punctate,  densely  clothed  with 
moderately  long  recumbent  cinereous  pubescence  and  with  a 
few  long  erect  black  hairs  on  the  legs ;  last  abdominal  segment 
truncate  at  apex,  with  a  slight  emargination  at  middle,  trans- 
versely narrowly  grooved  along  apical  margin,  and  with  a 
narrow  longitudinal  median  carina,  but  without  a  distinct  de- 
pression in  front  of  groove. 

Length,  5  millimeters;  width,  2. 

Type  locality. — Davao,  Mindanao,  Philippines. 

Type  in  United  States  National  Museum. 

Described  from  a  single  female  collected  at  the  type  locality 
(Baker  13494). 

Exocentrus  albovarius  sp.  nov. 

Female. — Head  black,  slightly  reddish  behind  epistoma;  pro- 
notum and  elytra  dark  brown,  the  latter  densely  ornamented 
with  more  or  less  rounded  cinerous  pubescent  spots,  and  with 
an  irregularly  shaped  brown  space  on  each  elytron  just  behind 
middle;  beneath  reddish  brown,  with  the  abdomen  slightly 
yellowish  on  the  median  parts. 

Head  strongly  transverse  and  nearly  flat  in  front,  about  as 
wide  as  pronotum  at  apex,  and  feebly  concave  between  the  an- 
tennal  tubercles,  which  are  widely  separated;  surface  with  a 
rather  broad  shallow  longitudinal  groove  extending  from  occiput 
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to  epistoma,  nearly  smooth,  rather  densely  clothed  with  long 
semierect  cinereous  pubescence,  and  with  numerous  long  erect 
black  hairs  intermixed;  mandibles  black,  slightly  reddish  at 
base;  palpi  black,  the  tips  yellowish;  eyes  moderately  large 
and  very  deeply  emarginate,  the  lower  lobes  rounded  and  strongly 
convex,  the  upper  lobes  smaller  and  separated  from  each  other 
on  the  top  by  half  the  distance  that  separates  the  lower  lobes 
on  the  front.  Antennse  about  as  long  as  body  (last  two  joints 
missing) ,  slender,  uniformly  dark  brown,  rather  densely  clothed 
with  short  recumbent  cinereous  pubescence,  and  with  numerous 
long  erect  black  hairs  intermixed;  first  joint  extending  slightly 
beyond  middle  of  pronotum,  rather  robust,  and  nearly  cylin- 
drical; third  joint  three-fourths  as  long  as  first  joint  and  sub- 
equal  in  length  to  fourth.  Pronotum  twice  as  wide  as  long  and 
distinctly  narrower  at  base  than  apex;  sides  nearly  parallel 
from  apical  angles  to  a  broad  tooth  placed  near  base,  then 
nearly  transversely  narrowed  to  base,  the  tooth  rather  short, 
acute  at  apex,  and  bent  backward  nearly  in  a  line  with  elytra; 
surface  feebly  convex,  with  an  obsolete  transverse  depression 
along  base,  densely  obsoletely  granulose,  densely  clothed  with 
long  semierect  cinereous  pubescence  (obscuring  most  of  the 
granules),  and  with  a  few  long  erect  black  hairs  intermixed. 
Scutellum  broadly  rounded  behind  and  densely  pubescent.  Ely- 
tra distinctly  wider  than  pronotum  at  middle  and  moderately 
convex;  sides  nearly  parallel  to  behind  middle  where  they  are 
feebly  arcuately  expanded,  then  arcuately  attenuate  to  the  tips, 
which  are  separately  narrowly  rounded;  surface  coarsely  and 
rather  densely  punctate,  the  punctures  more  or  less  arranged  in 
rows  on  middle  of  disk,  and  extending  nearly  to  apex,  sparsely 
clothed  with  fine  brown  pubescence  and  ornamented  with 
numerous,  more  or  less  rounded,  cinereous  pubescent  spots, 
with  an  irregularly  shaped  brown  space  on  each  elytron  behind 
middle,  and  with  numerous  long  erect  black  hairs  intermixed. 
Beneath  finely  densely  punctate,  and  densely  clothed  with  mod- 
erately long  recumbent  cinereous  pubescence,  with  numerous 
long  erect  hairs  intermixed;  last  abdominal  segment  truncate 
at  apex,  with  a  slight  emargination  at  middle,  transversely 
narrowly  grooved  along  apical  margin,  and  with  a  narrow  longi- 
tudinal median  carina,  but  without  a  distinct  depression  in 
front  of  the  groove. 

Male. — Similar  to  female,  but  smaller  and  slenderer,  antennse 
slightly  longer,  elytra  not  much  wider  than  pronotum  at  middle, 
and  the   markings  more   confluent,   abdomen   beneath  not   as 
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densely  pubescent,  and  last  abdominal  segment  broadly  rounded 
at  apex. 

Length,  3.5  to  5  millimeters;  width,  1.4  to  2. 

Type  locality, — Davao,  Mindanao,  Philippines. 

Type  and  allotype  in  United  States  National  Museum;  para- 
type  in  collection  of  C.  F.  Baker. 

Described  from  three  specimens,  two  females  and  one  male, 
all  collected  at  the  type  locality  {Baker  13496). 

This  species  is  very  closely  allied  to  E.  badius  sp.  nov.,  but 
the  coloration  is  a  darker  brown ;  head  not  granulose ;  eyes  are 
more  widely  separated  from  each  other  on  the  top;  pronotum 
is  wider;  the  tooth  is  broad,  situated  close  to  base,  and  bent 
backward  on  a  line  with  elytra;  and  the  brown  space  on  each 
elytron  behind  the  middle  is  irregular  in  shape. 

Exocentrus  hirtus  sp.  nov. 

Male. — Above  light  brown,  with  the  pronotum  tinged  with 
yellow,  the  elytra  ornamented  with  elongate  yellowish  white  pu- 
bescent spots  arranged  in  longitudinal  rows,  and  with  a  more 
or  less  distinct  brown  spot  on  each  elytron  just  behind  the 
middle;  beneath  reddish  brown,  the  legs  slightly  darker. 

Head  strongly  transverse  and  nearly  flat  in  front,  distinctly 
wider  than  pronotum  at  apex,  slightly  concave  between  the  an- 
tennal  tubercles,  which  are  rather  short  and  widely  separated; 
surface  with  a  narrow  longitudinal  groove  extending  from  oc- 
ciput to  vertex,  and  rather  deeply  impressed  between  the 
antennse,  rather  densely,  finely  granulose,  the  granules  dis- 
tinctly separated,  sparsely  clothed  with  moderately  long  re- 
cumbent yellowish  white  pubescence,  and  with  a  few  long  erect 
black  hairs  intermixed;  mandibles  reddish  brown,  the  tips 
black ;  palpi  brownish  yellow ;  eyes  very  large  and  deeply  emar- 
ginate,  the  lower  lobes  quadrate  and  strongly  convex,  the  upper 
lobes  small  and  separated  from  each  other  on  the  top  by  about 
one-fourth  the  distance  that  separates  the  lower  lobes  on  the 
front.  Antennae  nearly  one  and  one-half  times  as  long  as  body, 
slender,  reddish  brown,  base  of  joints  slightly  paler,  sparsely 
clothed  with  inconspicuous  pubescence  and  with  numerous  long 
erect  black  hairs  intermixed;  first  joint  extending  to  middle 
of  pronotum,  rather  robust,  and  feebly  clavate ;  third  joint  three- 
fourths  as  long  as  first  joint,  and  subequal  in  length  to  fourth. 
Pronotum  twice  as  wide  as  long,  and  slightly  narrower  at  base 
than  apex;  sides  feebly  expanded  from  apical  angles  to  a 
slender    tooth    placed    slightly    behind    middle,    then    strongly 
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obliquely  narrowed  to  base,  the  tooth  rather  long,  slender,  acute 
at  apex,  and  bent  obliquely  backward ;  surface  feebly  convex,  with 
a  narrow  transverse  groove  along  anterior  and  posterior  mar- 
gins, densely,  finely  punctate,  with  a  few  larger  punctures  from 
which  arises  a  long  erect  stiff  black  hair,  and  rather  densely 
clothed  with  long  recumbent  yellowish  white  pubescence.  Scu- 
tellum  broadly  rounded  behind  and  densely  pubescent.  Elytra 
slightly  wider  than  pronotum  at  middle  and  moderately  convex ; 
sides  nearly  parallel  to  apical  third,  then  arcuately  attenuate  to 
the  tips,  which  are  conjointly  broadly  rounded;  surface  with 
rows  of  coarse,  closely  placed  punctures,  the  rows  extending 
nearly  to  apex,  between  which  are  a  few  coarse  black  elevated 
punctures  from  which  arises  a  long  erect  stiff  black  hair,  rather 
densely  clothed  with  short  brown  recumbent  pubescence,  and 
ornamented  with  yellowish  white  pubescent  markings  as  noted 
above.  Beneath  finely  densely  punctate,  and  densely  clothed 
with  moderately  long  recumbent  yellowish  pubescence,  and  with 
long  erect  black  hairs,  especially  on  the  legs;  last  abdominal 
segment  subtruncate  at  apex. 

Length,  5  millimeters;  width,  1.9. 

Type  locality. — Sandakan,  Borneo. 

Type  in  United  States  National  Museum. 

Described  from  a  single  male  specimen  collected  at  the  type 
locality   (Baker  13490). 

This  species  is  closely  allied  to  E.  mindanaoensis  sp.  nov., 
but  is  light  brown  above,  the  eyes  are  not  as  widely  separated 
on  the  top,  and  the  pubescence  on  the  elytra  is  more  or  less 
arranged  in  longitudinal  rows. 

Exocentrus  philippinus  sp.  nov. 

Female. — Head  black;  pronotum  reddish  brown,  slightly 
paler  along  anterior  and  posterior  margins;  elytra  brownish 
black,  with  a  slight  reddish  tinge  in  some  parts,  and  irregularly 
ornamented  with  yellowish  white  pubescence,  which  forms  a 
more  distinct  broad  irregular  fascia  at  apical  third;  beneath 
black,  with  the  median  parts  and  legs  more  or  less  reddish. 

Head  moderately  transverse  and  nearly  flat  in  front,  as  wide 
as  pronotum  at  apex,  and  feebly  concave  between  the  antennal 
tubercles,  which  are  short  and  widely  separated;  surface  with 
a  narrow  obsolete  longitudinal  groove  extending  from  occiput 
to  epistoma,  rather  densely,  finely  granulose,  the  granules  some- 
what confluent  on  the  median  part,  sparsely  clothed  with  mod- 
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erately  long  semierect  cinereous  pubescence,  and  with  a  few 
long  erect  black  hairs  intermixed ;  mandibles  black ;  palpi  black, 
the  tips  reddish;  eyes  very  large  and  deeply  emarginate,  the 
lower  lobes  quadrate  and  strongly  convex,  the  upper  lobes 
narrow  and  separated  on  the  top  by  half  the  distance  that 
separates  the  lower  lobes  on  the  front.  Antennae  slightly  longer 
than  body,  rather  slender,  reddish  brown,  base  of  first  eight 
joints  slightly  more  reddish,  sparsely  clothed  with  short  re- 
cumbent cinereous  pubescence,  and  with  numerous  long  erect 
hairs  intermixed;  first  joint  long,  extending  nearly  to  base  of 
pronotum,  rather  robust  and  cylindrical;  third  joint  two-thirds 
as  long  as  first  joint,  and  subequal  in  length  to  fourth,  the 
following  joints  gradually  diminishing  in  length.  Pronotum 
one  and  three-fifths  times  as  wide  as  long,  and  distinctly  nar- 
rower at  base  than  apex;  sides  nearly  parallel  from  anterior 
margin  to  a  rather  broad  tooth  placed  just  behind  middle,  then 
strongly  arcuately  emarginate  to  base,  the  tooth  long,  acute 
at  apex,  and  bent  obliquely  backward;  surface  feebly  convex, 
obsoletely  transversely  depressed  along  base,  densely  finely 
granulose,  the  granules  more  or  less  confluent  and  with  a  few 
larger  ones  intermixed,  rather  densely  clothed  with  long  re- 
cumbent yellowish  white  pubescence,  and  with  a  few  long  erect 
black  hairs  over  the  surface.  Scutellum  broadly  rounded  be- 
hind and  densely  pubescent.  Elytra  distinctly  wider  than 
pronotum  at  middle  and  somewhat  depressed  on  basal  half; 
sides  nearly  parallel  to  apical  third,  then  arcuately  attenuate 
to  the  tips,  which  are  conjointly  broadly  rounded;  surface 
coarsely,  densely,  and  irregularly  punctate,  the  punctures  be- 
coming obsolete  toward  apex,  sparsely  clothed  with  short  in- 
conspicuous brown  pubescence,  with  numerous  long  erect  stiff 
black  hairs  intermixed,  and  ornamented  with  yellowish  white 
pubescence  as  follows:  An  obsolete  broken  humeral  spot  ex- 
tending from  lateral  margin  to  middle  of  disk  and  backward  to 
middle,  with  a  few  hairs  of  the  same  color  extending  obliquely 
backward  to  suture ;  a  broad,  more  distinct,  irregular  fascia  at 
apical  third,  behind  which  are  a  few  longitudinal  rows  of 
small  elongate  spots  extending  to  apex.  Beneath  finely  densely 
punctate,  densely  clothed  with  long  recumbent  cinereous  pubes- 
cence, and  with  a  few  long  erect  black  hairs  intermixed;  last 
abdominal  segment  truncate  at  apex,  transversely,  narrowly, 
and  deeply  grooved  along  apical  margin,  and  with  a  broad 
shallow  depression  in  front  of  the  groove. 
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Male. — Differs  from  female  in  being  smaller  and  slenderer, 
antennae  slightly  longer,  head  not  quite  as  densely  pubescent  in 
front,  and  the  last  abdominal  segment  broadly  rounded  at  apex. 

Length,  4.5  to  7  millimeters;  width,  1.75  to  2.5. 

Type  locality. — Sibuyan  Island,  Philippines. 

Other  localities. — Zamboanga  and  Davao,  Mindanao,  Philip- 
pines. 

Type,  allotype,  and  paratypes  in  United  States  National  Mu- 
seum; paratype  in  collection  of  C.  F.  Baker. 

Described  from  five  specimens.  Type,  allotype,  and  one  male 
paratype  from  the  type  locality,  one  female  paratype  from 
Zamboanga  (Baker  13497),  and  another  female  paratype  from 
Davao  (Baker  6747) .  The  paratype  from  Zamboanga  is  slightly 
more  reddish  than  the  type. 

Exocentrus  angusticollis  sp.  nov. 

Female. — Head  brownish  black;  pronotum  and  elytra  brown, 
the  latter  irregularly  ornamented  with  cinereous  pubescence; 
beneath  yellowish  brown. 

Head  strongly  transverse  and  nearly  flat  in  front,  as  wide 
as  pronotum  at  apex,  and  feebly  concave  between  the  antennal 
tubercles,  which  are  short  and  widely  separated;  surface  with 
a  narrow  longitudinal  groove  extending  from  occiput  to  epis- 
toma,  rather  densely,  finely  granulose,  the  granules  distinctly 
separated,  very  sparsely  clothed  with  moderately  long  cinereous 
pubescence,  with  a  few  long  erect  black  hairs  intermixed ;  man- 
dibles reddish  brown,  the  tips  black;  palpi  brownish  yellow; 
eyes  moderately  large  and  very  deeply  emarginate,  the  lower 
lobes  rounded  and  strongly  convex,  the  upper  lobes  rather  nar- 
row and  separated  from  each  other  on  the  top  by  one-third  the 
distance  that  separates  the  lower  lobes  on  the  front.  Antennae 
not  longer  than  body  (tenth  and  eleventh  joints  missing), 
slender,  uniformly  yellowish  brown,  sparsely  clothed  with  short 
inconspicuous  pubescence,  and  with  numerous  long  erect  black 
hairs  intermixed;  first  joint  extending  to  middle  of  pronotum, 
rather  robust,  and  subfusiform;  third  joint  two-thirds  as  long 
as  first  joint,  and  subequal  in  length  to  fourth,  the  following 
joints  only  obsoletely  shorter.  Pronotum  one  and  one-third 
times  as  wide  as  long,  distinctly  narrower  at  base  than  apex; 
sides  nearly  parallel  to  a  broad  tooth  placed  at  basal  third, 
then  strongly  arcuately  emarginate  to  base,  the  tooth  rather 
short,  acute  at  apex,  and  bent  obliquely  backward;  surface 
moderately  convex,  with  a  broad  but  not  deep  transverse  de- 
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pression  along  base,  granulose  similar  to  that  of  head,  very 
sparsely  clothed  with  long  recumbent  cinereous  pubescence,  and 
with  a  few  long  erect  black  hairs  over  the  surface.  Scutellum 
broadly  rounded  behind  and  densely  clothed  with  long  recum- 
bent cinereous  pubescence.  Elytra  distinctly  wider  than  prono- 
tum  at  middle  and  moderately  convex;  sides  nearly  parallel  to 
middle,  arcuately  expanded  at  apical  third,  then  arcuately  atten- 
uate to  the  tips,  which  are  conjointly  broadly  rounded ;  surface 
densely  coarsely  punctate  on  sutural  region  and  along  lateral 
margins,  the  punctures  forming  more  or  less  distinct  rows  on 
middle  of  disk  and  becoming  obsolete  near  apex,  very  sparsely 
clothed  with  inconspicuous  pubescence,  and  ornamented  with 
longer  recumbent  cinereous  pubescence,  which  is  arranged  in 
more  or  less  broken  longitudinal  rows,  forming  an  obsolete 
fascia  at  basal  third  and  one  just  behind  middle,  between  which 
is  a  more  distinct  broad  transverse  brown  fascia ;  the  surface  is 
also  clothed  with  numerous  long  erect  stiff  black  hairs.  Beneath 
finely  densely  punctate,  rather  densely  clothed  with  moderately 
long  recumbent  cinereous  pubescence,  with  a  few  long  erect  black 
hairs  intermixed;  last  abdominal  segment  truncate  at  apex, 
with  a  small  triangular  emargination  at  middle,  transversely 
narrowly  grooved  along  apical  margin,  and  with  a  broad  trian- 
gular depression  in  front  of  groove. 

Length,  3.4  millimeters;  width,  1.25. 

Type  locality. — Dapitan,  Mindanao,  Philippines. 

Type  in  United  States  National  Museum. 

Described  from  a  single  female  collected  at  the  type  locality 
(Baker  13511). 

This  species  is  very  closely  allied  to  E.  moerens  Pascoe  de- 
scribed from  Singapore  but,  according  to  the  description,  that 
species  has  the  cinereous  markings  on  the  elytra  arranged  dif- 
ferently, and  the  body  beneath  is  somewhat  different  in  color. 

Myromeus  fumosus  sp.  nov. 

Female. — Above  uniformly  brownish  black,  densely  pubescent, 
the  elytra  ornamented  with  yellowish  white  pubescent  mark- 
ings; beneath  reddish  black. 

Head  transverse  and  moderately  convex  in  front,  as  wide 
as  pronotum  at  apex,  flat  between  the  antennal  tubercles,  which 
are  short  and  widely  separated;  surface  with  a  narrow  longi- 
tudinal groove  extending  from  occiput  to  epistoma,  densely 
obsoletely  punctate,  densely  clothed  with  long  recumbent  cine- 
reous pubescence,  and  with  a  few  long  erect  hairs  intermixed; 
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mandibles  black,  slightly  reddish  brown  at  base ;  palpi  brownish 
yellow;  eyes  moderately  large  and  deeply  emarginate,  the  lower 
lobes  rounded  and  feebly  convex,  the  upper  lobes  narrow  and 
separated  from  each  other  on  the  top  by  about  half  the  distance 
that  separates  the  lower  lobes  on  the  front.  Antennae  one 
and  one-third  times  as  long  as  body,  slender,  uniformly  brownish 
black,  sparsely  clothed  with  short  recumbent  brownish  pubes- 
cence, except  on  basal  part  of  intermediate  joints  where  it  is 
cinereous,  and  rather  densely  ciliate  on  underside  with  long 
erect  black  hairs;  first  joint  extending  to  middle  of  pronotum, 
rather  robust,  and  subfusiform;  third  joint  about  equal  in 
length  to  first  joint,  and  slightly  shorter  than  fourth,  the  fol- 
lowing joints  gradually  diminishing  in  length.  Pronotum 
quadrate,  base  and  apex  about  equal  in  width;  sides  slightly 
arcuately  rounded,  with  a  short  acute  tooth  placed  slightly 
behind  middle,  which  is  feebly  inclined  backward ;  surface  mod- 
erately convex,  coarsely  but  not  very  densely  punctate,  densely 
clothed  with  moderately  long  recumbent  brownish  gray  pubes- 
cence, which  is  slightly  more  cinereous  toward  sides,  and  with 
a  few  long  erect  black  hairs  intermixed.  Scutellum  more  or 
less  triangular,  subtruncate  at  apex.  Elytra  distinctly  wider 
than  pronotum  at  base,  slightly  depressed  on  basal  half,  sides 
nearly  parallel  to  apical  fourth,  then  arcuately  attenuate  to  the 
tips,  which  are  separately  broadly  rounded;  surface  coarsely 
and  rather  densely  punctate,  the  punctures  becoming  obsolete 
toward  apex,  densely  clothed  with  recumbent  brownish  gray  pu- 
bescence, obsoletely  marbled  with  cinereous  pubescence,  with  a 
few  long  erect  black  hairs  intermixed,  each  elytron  ornamented 
with  yellowish  white  pubescent  markings  as  follows:  An  elon- 
gate spot  placed  obliquely  near  lateral  margin  at  basal  third, 
a  very  small  spot  along  suture  at  basal  third,  a  small  round 
spot  near  apical  third  situated  a  considerable  distance  from 
lateral  margin,  and  a  large  irregularly  shaped  spot  along  suture 
near  apex.  Beneath  densely,  finely  punctate,  rather  densely 
clothed  with  moderately  long  recumbent  cinereous  pubescence, 
and  with  numerous  long  erect  cinereous  hairs  intermixed;  last 
abdominal  segment  with  a  deep  semicircular  depression  at  apex. 

Male. — Similar  to  female,  but  differs  from  it  in  having  the 
antennae  slightly  longer;  the  elytra  more  obliquely  attenuate 
from  the  humeral  angles,  and  the  markings  more  cinereous ;  the 
prosternum  more  densely  clothed  with  fine  long  erect  cinereous 
hairs ;  and  the  last  abdominal  segment  broadly  rounded  at  apex. 

Length,  6.2  to  8.5  millimeters ;  width,  2.25  to  3. 
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Type  locality. — Dapitan,  Mindanao. 

Other  localities. — Basilan  Island  and  Iligan,  Mindanao,  Phil- 
ippines. 

Type  and  allotype  in  United  States  National  Museum;  para- 
type  in  collection  of  C.  F.  Baker. 

Described  from  three  specimens.  Female  type  from  Dapitan, 
Mindanao,  male  allotype  from  Basilan  Island  {Baker  13499), 
and  a  male  paratype  from  Iligan,  Mindanao. 

Myromeus  fulvonotatus  sp.  nov. 

Female. — Above  brownish  black,  densely  pubescent,  with  a 
distinct  yellow  pubescent  spot  on  each  side  of  elytra  along  lateral 
margin;  beneath  black,  slightly  reddish  on  the  median  parts. 

Head  transverse  and  moderately  convex  in  front,  as  wide  as 
pronotum  at  apex,  feebly  concave  between  the  antennal  tuber- 
cles, which  are  rather  short  and  widely  separated;  surface  with 
a  narrow  obsolete  longitudinal  groove  on  vertex,  not  extending 
on  occiput  nor  on  front,  densely,  finely,  and  distinctly  punctate, 
densely  clothed  with  long  recumbent  cinereous  pubescence,  and 
with  numerous  long  erect  hairs  intermixed;  mandibles  black; 
palpi  dark  brown,  the  tips  paler;  eyes  moderately  large  and 
deeply  emarginate,  the  lower  lobes  rounded  and  moderately 
convex,  the  upper  lobes  narrow  and  separated  on  the  top  by 
about  half  the  distance  that  separates  the  lower  lobes  on  the 
front.  Antennae  about  one  and  one-fourth  times  as  long  as 
body,  slender,  uniformly  black,  sparsely  clothed  with  short 
recumbent  blackish  pubescence,  except  on  basal  part  of  inter- 
mediate joints,  where  it  is  cinereous,  and  densely  ciliate  on 
underside  with  long  erect  black  hairs;  first  joint  extending  to 
middle  of  pronotum,  rather  robust,  and  subfusiform  or  cylin- 
drical; third  joint  about  equal  in  length  to  first  joint  and 
distinctly  shorter  than  fourth.  Pronotum  nearly  quadrate, 
feebly  narrower  at  base  than  apex;  sides  slightly  arcuately 
rounded,  with  a  short  rather  obtuse  tooth  at  middle,  which  is 
not  inclined  backward;  surface  moderately  convex,  obsoletely 
broadly  transversely  depressed  near  base  and  apex,  sparsely 
coarsely  punctate,  rather  densely  clothed  with  recumbent  feather- 
like brownish  and  cinereous  pubescence,  and  with  a  few  long 
erect  black  hairs  intermixed.  Scutellum  triangular,  subtrun- 
cate  at  apex.  Elytra  distinctly  wider  than  pronotum,  slightly 
depressed  on  basal  half,  sides  nearly  parallel  to  apical  third, 
then  arcuately  attenuate  to  the  tips,  which  are  separately 
broadly  rounded;  surface  rather  densely,  coarsely  punctate,  the 


252  The  Philippine  Journal  of  Science  1925 

punctures  nearly  concealed  by  the  pubescence  and  becoming 
obsolete  toward  apex,  very  densely  clothed  with  moderately  long 
recumbent  cinereous  pubescence,  with  a  few  long  erect  black 
hairs  intermixed,  each  elytron  ornamented  with  more  or  less 
obsolete  light  brown  pubescent  markings  as  follows:  A  large 
spot  surrounding  scutellum;  a  small  round  spot  behind  humerus; 
a  similar  spot  along  suture  just  in  front  of  middle;  and  behind 
middle  two  fasciae  extending  from  lateral  margin  obliquely 
backward  but  not  reaching  suture;  there  is  also  a  distinct  spot 
of  yellow  pubescence  just  behind  the  humeral  brown  spot.  Be- 
neath densely  finely  punctate,  rather  densely  clothed  with  short 
recumbent  cinereous  pubescence,  the  legs  densely  clothed  with 
long  erect  hairs  of  the  same  color;  last  abdominal  segment 
with  a  deep  semicircular  depression  at  apex. 

Length,  6  millimeters;  width,  2. 

Type  locality. — Sandakan,  Borneo. 

Type  in  United  States  National  Museum. 

Described  from  a  single  female  collected  at  the  type  locality. 

Myromeus  luzonicus  sp.  no  v. 

Female. — Above  uniformly  brownish  black,  densely  clothed 
with  cinereous  pubescence,  the  elytra  ornamented  with  distinct 
brownish  pubescent  markings;  beneath  black,  slightly  reddish 
on  the  median  parts. 

Head  transverse  and  moderately  convex  in  front,  as  wide 
as  pronotum  at  apex,  feebly  concave  between  the  antennal 
tubercles,  which  are  rather  short  and  widely  separated ;  surface 
with  a  narrow  longitudinal  groove,  extending  from  vertex  to 
middle  of  front,  densely,  finely,  and  distinctly  punctate,  rather 
densely  clothed  with  long  recumbent  cinereous  pubescence,  and 
with  a  few  long  erect  hairs  intermixed ;  mandibles  black ;  palpi 
brownish  yellow;  eyes  large  and  deeply  emarginate,  the  lower 
lobes  rounded  and  feebly  convex,  the  upper  lobes  narrow  and 
separated  from  each  other  on  the  top  by  a  little  less  than  half 
the  distance  that  separates  the  lower  lobes  on  the  front.  An- 
tennae about  one  and  one-third  times  as  long  as  body,  slender, 
uniformly  brownish  black,  sparsely  clothed  with  short  brown 
recumbent  pubescence,  and  in  addition  the  first  eight  joints 
more  or  less  clothed  with  longer  cinereous  pubescence,  and 
rather  densely  ciliate  on  underside  with  long  erect  black  hairs; 
first  joints  extending  to  middle  of  pronotum,  rather  robust 
and  cylindrical;  third  joint  about  equal  in  length  to  first,  and 
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only  obsoletely  shorter  than  fourth.  Pronotum  quadrate,  apex 
slightly  wider  than  base;  sides  slightly  arcuately  rounded,  with 
a  short  acute  tooth  placed  slightly  behind  middle,  which  is 
feebly  inclined  backward;  surface  moderately  convex,  densely 
coarsely  punctate,  densely  clothed  with  moderately  long  recum- 
bent cinereous  pubescence,  with  numerous  long  erect  black  hairs 
intermixed.  Scutellum  more  or  less  triangular  and  subtrun- 
cate  at  apex.  Elytra  distinctly  wider  than  pronotum,  slightly 
depressed  on  basal  half,  sides  feebly  obliquely  attenuate  to 
apical  fourth,  then  strongly  arcuately  attenuate  to  the  tips, 
which  are  separately  broadly  rounded ;  surface  coarsely,  densely 
punctate,  the  punctures  becoming  obsolete  toward  apex,  very 
densely  clothed  with  long  recumbent  cinereous  pubescence,  with 
a  few  long  erect  black  hairs  intermixed,  each  elytron  ornamented 
with  recumbent  brown  pubescent  markings  as  follows :  A  trans- 
verse fascia  near  base,  extending  along  suture  to  scutellum, 
and  externally  beyond  middle  of  disk,  where  it  is  obliquely  con- 
nected to  a  rounded  spot  behind  humerus;  a  broad  transverse 
fascia  at  middle,  extending  from  near  lateral  margin  to  near 
suture,  then  obliquely  forward  along  suture  to  near  anterior 
fascia,  to  which  it  is  narrowly  connected ;  and  a  large  irregular 
transverse  spot  at  apical  third,  extending  from  lateral  margin 
to  suture,  with  anterior  margin  distinct  and  strongly  arcuately 
rounded,  posterior  margin  not  distinctly  defined.  Beneath  finely 
densely  punctate,  rather  densely  clothed  with  short  recumbent 
cinereous  pubescence,  and  with  a  few  long  erect  hairs  of  the 
same  color  scattered  over  body  and  legs;  last  abdominal  seg- 
ment with  a  deep  semicircular  depression  at  apex. 

Male. — Similar  to  female,  but  the  specimen  is  badly  rubbed, 
and  the  markings  are  more  or  less  destroyed.  It  differs  from 
the  type  in  having  the  antennae  slightly  longer ;  the  elytra  more 
obliquely  attenuate  from  the  humeral  angles;  the  prosternum 
densely  clothed  with  rather  fine  long  erect  cinereous  hairs;  and 
the  last  abdominal  segment  broadly  rounded  at  apex. 

Length,  8.75  to  9.5  millimeters ;  width,  2.75  to  3.1. 

Type  locality. — Mount  Maquiling,  Luzon. 

Other  locality. — Mount  Limay,  Luzon,  Philippines. 

Type  and  allotype  in  United  States  National  Museum. 

Described  from  two  specimens,  male  and  female;  the  female 
collected  at  Mount  Maquiling  (Baker  13498)  and  the  male  at 
Mount  Limay  (Baker  SOiO) . 
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Enes  luzonicus  sp.  nov. 

Female. — Head  and  pronotum  black  and  strongly  shining; 
elytra  brownish  black,  subopaque,  and  ornamented  with  cine- 
reous pubescence ;  beneath  black,  with  parts  of  sternum,  base  of 
femora  and  tibiae  brownish  black  or  reddish  brown;  tarsi  with 
the  outer  joints  becoming  paler. 

Head  transverse  and  strongly  convex  in  front,  about  as  wide 
as  pronotum,  feebly  concave  between  the  antennal  tubercles, 
which  are  moderately  long  and  widely  separated ;  surface  finely 
obsoletely  punctate,  rather  densely  clothed  with  moderately  long 
semierect  cinereous  hairs,  and  with  a  few  long  erect  hairs 
intermixed;  mandibles  reddish  brown,  becoming  black  at  the 
tips;  palpi  luteous;  eyes  large  and  very  deeply  emarginate,  the 
lower  lobes  rounded  and  strongly  convex,  the  upper  lobes  nar- 
row and  separated  from  each  other  on  the  top  by  about  one- 
third  the  distance  that  separates  the  lower  lobes  on  the  front. 
Antennae  about  one  and  one-half  times  as  long  as  body,  slender, 
uniformly  brownish  black,  sparsely  clothed  with  short  inconspic- 
uous pubescence,  and  with  numerous  long  erect  hairs  inter- 
mixed; first  joint  scarcely  reaching  to  middle  of  pronotum, 
rather  robust  and  fusiform;  third  joint  equal  in  length  to  first 
and  slightly  shorter  than  fourth;  the  following  joints  gradually 
diminishing  in  length.  Pronotum  slightly  longer  than  wide 
(exclusive  of  teeth  at  sides),  base  and  apex  about  equal  in 
width;  sides  nearly  parallel,  feebly  constricted  near  anterior 
and  posterior  angles,  and  with  a  moderately  long  acute  tooth 
near  middle;  base  and  anterior  margin  transversely  truncate; 
surface  regularly  convex,  with  a  broad,  shallow  transverse 
depression  near  base,  and  a  similar  indistinct  one  near  anterior 
margin,  finely  obsoletely  punctate,  rather  sparsely  clothed  with 
short  inconspicuous  cinereous  pubescence,  and  with  numerous 
long  erect  black  hairs  intermixed.  Scutellum  somewhat  trian- 
gular and  subtruncate  at  apex.  Elytra  considerably  wider  than 
pronotum,  the  sides  nearly  parallel  to  apical  fourth,  then 
arcuately  attenuate  to  the  tips,  which  are  separately  rounded; 
surface  rather  densely,  coarsely  punctate,  the  punctures  reg- 
ularly placed  in  rows  on  the  basal  two-thirds,  but  becoming 
obsolete  toward  apex,  sparsely  clothed  with  inconspicuous  brown 
pubescence  with  numerous  long  erect  hairs  intermixed,  and  each 
elytron  ornamented  with  moderately  long  recumbent  cinereous 
pubescence  as  follows:  A  large  irregular  spot  inclosing  some 
small  dark  areas  at  basal  fourth,  extending  from  lateral  margin 
to  suture;  a  rather  broad  transverse  fascia  at  apical  third;  a 
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large  spot  covering  apical  fifth;  and  a  few  small  round  spots 
along  suture.  Beneath  finely  densely  punctate,  and  rather 
densely  clothed  with  moderately  long  recumbent  cinereous  pu- 
bescence, which  is  sparser  on  prosternum  and  legs,  and  with 
numerous  long  erect  cinereous  hairs;  last  abdominal  segment 
with  a  large,  deep,  semicircular  depression  at  apex. 

Male. — Similar  to  female,  but  the  eyes  are  closer  together 
on  the  top,  not  as  densely  pubescent  beneath,  and  the  last 
abdominal  segment  rounded  at  apex  and  without  the  semicir- 
cular depression. 

Length,  3.5  to  4.5  millimeters;  width,  1  to  1.6. 

Type  locality. — Mount  Maquiling,  Luzon,  Philippines. 

Type  and  allotype  in  United  States  National  Museum;  para- 
type  in  collection  of  C.  F.  Baker. 

Described  from  three  specimens,  two  males  and  one  female, 
all  collected  at  the  type  locality  {Baker  13492,  21715). 

Enes  marmoratus  sp.  nov. 

Female. — Above  black,  subopaque,  the  elytra  regularly  va- 
riegated with  cinereous  pubescence ;  beneath  reddish  black,  with 
base  of  femora  reddish  yellow. 

Head  transverse  and  strongly  convex  in  front,  about  as  wide 
as  pronotum,  nearly  flat  between  the  antennal  tubercles,  which 
are  short  and  widely  separated;  surface  sparsely  obsoletely 
punctate,  rather  densely  clothed  with  moderately  long,  semi- 
erect  cinereous  hairs,  and  with  numerous  long  erect  hairs  inter- 
mixed; mandibles  reddish  brown,  becoming  black  at  the  tips; 
palpi  brownish  yellow ;  eyes  large  and  very  deeply  emarginate, 
the  lower  lobes  rounded  and  strongly  convex,  the  upper  lobes 
narrow  and  separated  from  each  other  on  the  top  by  about 
one-third  the  distance  that  separates  the  lower  lobes  on  the 
front.  Antennae  one  and  one-third  times  as  long  as  body, 
slender,  reddish  brown,  with  base  of  joints  paler,  sparsely 
clothed  with  short  inconspicuous  pubescence,  and  with  numerous 
long  erect  hairs  intermixed,  first  joint  scarcely  reaching  to 
middle  of  pronotum,  rather  robust,  and  fusiform;  third  joint 
slightly  shorter  than  first,  and  distinctly  shorter  than  fourth 
joint,  the  following  joints  gradually  diminishing  in  length. 
Pronotum  slightly  longer  than  wide  and  feebly  narrower  at 
base  than  apex ;  sides  nearly  parallel,  distinctly  so  at  base,  and 
with  a  moderately  long  acute  tooth  placed  slightly  behind  mid- 
dle ;  surface  regularly  convex ;  with  a  distinct,  moderately  deep, 
transverse  groove  at  basal  third,  densely  finely  punctate,  rather 
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densely  clothed  with  short  recumbent  blackish  pubescence,  obso- 
letely  marbled  with  cinereous  pubescence,  and  with  a  few  long 
erect  hairs  intermixed.  Scutellum  small,  somewhat  triangular, 
and  narrowly  rounded  behind.  Elytra  considerably  wider  than 
pronotum,  the  sides  parallel  to  apical  fourth,  then  arcuately 
attenuate  to  the  tips,  which  are  conjointly  broadly  rounded; 
surface  rather  densely,  coarsely  punctate,  the  punctures  more 
or  less  arranged  in  rows  at  the  sides,  and  becoming  obsolete 
toward  apex,  rather  sparsely  clothed  with  short  inconspicuous 
black  pubescence,  and  irregularly  variegated  with  coarser  cine- 
reous pubescence,  except  at  base,  a  triangular  spot  along  lateral 
margin  near  middle;  at  apex,  where  the  spots  are  more  widely 
separated,  there  are  also  numerous  long  erect  hairs  over  the 
entire  surface.  Beneath  finely  densely  punctate,  and  rather 
densely  clothed  with  long  cinereous  pubescence,  and  with  nu- 
merous long  erect  cinereous  hairs  intermixed;  last  abdominal 
segment  broadly,  deeply,  triangularly,  and  abruptly  flattened 
at  apex. 

Length,  4  millimeters;  width,  1.3. 

Type  locality. — Dapitan,  Mindanao,  Philippines. 

Type  in  United  States  National  Museum. 

Described  from  a  single  female  collected  at  the  type  locality 
{Baker  13491). 

Enes  pallidus  sp.  nov. 

Male. — Above  uniformly  light  brown,  subopaque,  the  elytra 
variegated  with  yellowish  white  pubescence;  beneath  reddish 
brown,  with  the  median  parts,  base  of  femora,  tibiae,  and  tarsi 
more  or  less  luteous. 

Head  transverse  and  strongly  convex  in  front,  about  as  wide 
as  pronotum,  nearly  flat  between  the  antennal  tubercles,  which 
are  short  and  widely  separated ;  surface  with  an  obsolete  longi- 
tudinal groove,  sparsely  obsoletely  punctate,  rather  densely 
clothed  with  moderately  long  semierect  yellowish  white  pubes- 
cence and  with  a  few  long  erect  hairs  intermixed ;  mandibles  red- 
dish brown,  the  tips  black;  palpi  luteous;  eyes  large  and  very 
deeply  emarginate,  the  lower  lobes  rounded  and  strongly  convex, 
the  upper  lobes  narrow  and  separated  from  each  other  on  the 
top  by  about  one-third  the  distance  that  separates  the  lower 
lobes  on  the  front.  Antennae  about  one  and  one-third  times 
as  long  as  body,  slender,  luteous,  with  the  tips  of  the  joints 
darker,  sparsely  clothed  with  short  inconspicuous  pubescence, 
and  with  numerous  long  erect  black  hairs  intermixed;  first  joint 
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not  extending  to  middle  of  pronotum,  rather  robust  and  fusi- 
form; third  joint  slightly  longer  than  first  and  about  subequal 
in  length  to  fourth.  Pronotum  slightly  longer  than  wide  and 
feebly  narrower  at  base  than  apex;  sides  nearly  parallel  and 
with  a  moderately  long  acute  tooth  at  middle ;  surface  regularly 
convex,  with  a  broad  shallow  transverse  groove  at  basal  third, 
obsoletely  punctate,  densely  clothed  with  long  recumbent  yel- 
lowish white  pubescence  (except  for  a  narrow  longitudinal 
glabrous  spot  at  middle),  and  with  a  few  long  erect  black 
hairs  over  the  surface.  Scutellum  small,  subtruncate  at  apex. 
Elytra  considerably  wider  than  pronotum,  the  sides  parallel  to 
middle,  then  gradually  arcuately  attenuate  to  the  tips,  which 
are  separately  narrowly  rounded;  surface  rather  densely,  coarse- 
ly punctate  in  basal  region,  the  punctures  arranged  in  rows  at 
the  sides,  and  becoming  obsolete  on  apical  third,  rather  sparsely 
clothed  with  short  inconspicuous  brown  pubescence,  irregularly 
variegated  with  yellowish  white  pubescence,  and  each  elytron 
with  a  more  distinct  large  brown  spot  along  lateral  margin 
at  middle;  there  are  also  numerous  long  erect  black  hairs  over 
the  entire  surface.  Beneath  finely  densely  punctate,  and  rather 
densely  clothed  with  moderately  long  cinereous  pubescence,  and 
with  scarcely  any  longer  hairs  intermixed;  last  abdominal  seg- 
ment broadly  rounded  at  apex. 

Female. — Similar  to  male,  only  slightly  darker,  the  head 
and  pronotum  more  brownish  black,  the  latter  with  the  anterior 
margin  paler,  the  eyes  more  widely  separated  from  each  other 
on  the  top,  and  the  last  abdominal  segment  with  a  deep  semicir- 
cular depression  at  apex. 

Length,  3.2  to  3.7  millimeters;  width,  1.1  to  1.4. 

Type  locality. — Basilan  Island,  Philippines. 

Type  and  allotype  in  United  States  National  Museum. 

Described  from  two  specimens,  male  and  female,  collected  at 
the  type  locality  (Baker  13510). 

Enes  spinosus  sp.  nov. 

Male. — Head  and  pronotum  black,  the  latter  with  the  anterior 
and  posterior  margins  reddish  yellow;  elytra  dark  brown  and 
densely  variegated  with  more  or  less  confluent  cinereous  spots ; 
beneath  reddish  or  brownish  black,  posternum  and  base  of 
femora  more  or  less  luteous. 

Head  transverse  and  moderately  convex  in  front,  about  as 
wide  as  pronotum,  feebly  concave  between  the  antennal  tubercles, 
which  are  rather  short  and  widely  separated;  surface  with  a 
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narrow  longitudinal  groove  extending  from  occiput  to  epistoma, 
sparsely  obsoletely  punctate,  sparsely  clothed  with  rather  short 
recumbent  cinereous  pubescence,  and  with  a  few  long  erect 
hairs  intermixed;  mandibles  reddish  brown,  the  tips  black; 
palpi  luteous ;  eyes  large  and  deeply  emarginate,  the  lower  lobes 
rounded  and  strongly  convex,  the  upper  lobes  smaller  and 
separated  from  each  other  on  the  top  by  about  one-third  the 
distance  that  separates  the  lower  lobes  on  the  front.  Antennae 
not  much  longer  than  body,  slender,  reddish  brown,  base  of 
joints  paler,  sparsely  clothed  with  short  inconspicuous  pubes- 
cence and  with  numerous  long  erect  hairs  intermixed;  first 
joint  not  extending  to  middle  of  pronotum,  rather  robust,  and 
fusiform;  third  joint  about  equal  in  length  to  first  joint  and 
distinctly  shorter  than  fourth.  Pronotum  slightly  longer  than 
wide,  apex  and  base  about  equal  in  width ;  sides  nearly  parallel, 
distinctly  so  at  basal  fourth,  and  with  a  moderately  long  acute 
tooth,  placed  slightly  behind  middle;  surface  regularly  convex, 
with  a  broad  shallow  transverse  groove  at  basal  fourth,  obso- 
letely punctate,  rather  densely  clothed  with  fine  recumbent 
cinereous  pubescence  (except  a  narrow  obsolete  glabrous  spot 
on  middle  of  disk),  and  with  numerous  long  erect  black  hairs 
intermixed.  Scutellum  rather  narrowly  rounded  behind.  Ely- 
tra considerably  wider  than  pronotum,  the  sides  parallel  to 
apical  fourth,  then  arcuately  attenuate  to  the  tips,  which  are 
conjointly  broadly  rounded;  surface  densely,  coarsely  punctate, 
the  punctures  more  or  less  arranged  in  rows  at  sides  of  disk,  and 
becoming  obsolete  toward  apex,  rather  densely  clothed  with 
inconspicuous  brown  pubescence,  and  densely  variegated  with 
moderately  long  recumbent  cinereous  pubescence,  the  cinereous 
spots  irregularly  placed,  confluent,  and  with  a  larger  brown 
area  around  scutellum,  numerous  long  erect  hairs  over  entire 
surface,  the  hairs  black  on  disk  and  cinereous  at  sides.  Beneath 
densely  finely  punctate,  densely  clothed  with  moderately  long 
recumbent  cinereous  pubescence,  and  with  numerous  long  erect 
cinereous  hairs  intermixed;  last  abdominal  segment  broadly 
rounded  at  apex. 

Length,  4.5  millimeters;  width,  1.6. 

Type  locality. — Cuernos  Mountains,  Negros,  Philippines. 

Type  in  United  States  National  Museum. 

Described  from  a  single  male  collected  at  the  type  locality. 

Enes  bakeri  sp.  nov. 

Male. — Above  uniformly  black,  head  and  pronotum  strongly 
shining,  elytra  subopaque  and  sparsely  irregularly  ornamented 
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with  cinereous  pubescence ;  beneath  black,  coxae,  base  of  femora, 
tibiae,  and  tarsi  more  reddish. 

Head  transverse  and  strongly  convex  in  front,  about  as  wide 
as  pronotum,  nearly  flat  between  the  antennal  tubercles,  which 
are  short  and  widely  separated ;  surface  with  an  obsolete  longi- 
tudinal groove  on  vertex,  sparsely  obsoletely  punctate,  rather 
densely  clothed  with  moderately  long  semierect  cinereous  pubes- 
cence, and  with  a  few  long  erect  hairs  intermixed;  mandibles 
reddish  brown,  the  tips  black ;  palpi  yellowish  brown ;  eyes  large 
and  nearly  divided,  the  lower  lobes  rounded  and  strongly  convex, 
the  upper  lobes  smaller  and  separated  from  each  other  on  the 
top  by  about  one-third  the  distance  that  separates  the  lower 
lobes  on  the  front.  Antennae  only  a  little  longer  than  body, 
slender,  reddish  brown,  base  of  joints  slightly  paler,  sparsely 
clothed  with  short  inconspicuous  pubescence,  and  with  numerous 
long  erect  hairs  intermixed;  first  joint  not  extending  to  middle 
of  pronotum,  rather  robust  and  fusiform;  third  joint  about  equal 
in  length  to  first  joint  and  distinctly  shorter  than  fourth.  Pro- 
notum distinctly  longer  than  wide,  apex  and  base  about  equal 
in  width;  sides  nearly  parallel,  feebly  constricted  near  anterior 
and  posterior  angles,  and  with  a  moderately  long  acute  tooth, 
placed  slightly  behind  middle;  surface  regularly  convex,  with 
a  narrow,  moderately  deep  transverse  groove  at  basal  fifth  and 
a  broad  obsolete  one  near  anterior  margin,  obsoletely  punctate, 
sparsely  clothed  with  very  short  inconspicuous  cinereous  pubes- 
cence, and  with  numerous  long  erect  black  hairs  intermixed. 
Scutellum  somewhat  triangular,  subtruncate  at  apex.  Elytra 
considerably  wider  than  pronotum,  sides  feebly  attenuate  from 
humeral  angles  to  near  apex,  where  they  are  more  strongly 
arcuately  attenuate  tt)  the  tips,  which  are  separately  narrowly 
rounded;  surface  densely  coarsely  punctate,  the  punctures 
arranged  in  rows  but  becoming  obsolete  at  apex,  sparsely  clothed 
with  inconspicuous  brown  pubescence,  with  numerous  long  erect 
black  hairs  intermixed,  each  elytron  ornamented  with  recum- 
bent cinereous  pubescence  as  follows :  A  small  spot  at  middle  of 
base;  a  crescent-shaped  fascia  (sometimes  broken)  along  lateral 
margin  behind  humerus;  a  number  of  irregularly  shaped  spots, 
more  or  less  confluent,  on  disk  in  front  of  a  narrow  transverse 
fascia  at  apical  third,  the  fascia  not  extending  to  suture  nor 
to  lateral  margin,  and  bent  obliquely  backward  laterally,  the 
apical  area  obsoletely  covered  with  inconspicuous  hairs  of  the 
same  color.  Beneath  densely  finely  punctate,  rather  densely 
clothed  with  short  recumbent  cinereous  pubescence,  which  is 
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longer  and  more  conspicuous  along  posterior  margin  of  abdom- 
inal segments,  and  with  numerous  long  erect  hairs  of  the  same 
color  intermixed;  last  abdominal  segment  broadfy  rounded  at 
apex. 

Female. — Similar  to  male,  but  the  antennae  a  little  shorter, 
sides  of  elytra  more  parallel,  more  reddish  beneath,  and  last 
abdominal  segment  with  a  broad,  deep,  triangular  depression 
at  apex. 

Length,  4  to  5  millimeters;  width,  1.2  to  1.5. 

Type  locality. — Sibuyan  Island,  Philippines. 

Other  locality. — Cuernos  Mountains,  Negros,  Philippines. 

Type,  allotype,  and  paratype  in  the  United  States  National 
Museum;  paratype  in  collection  of  C.  F.  Baker. 

Described  from  four  specimens,  male  and  female,  collected 
at  the  type  locality  {Baker  21712,  21713),  and  a  male  and 
female  from  Cuernos  Mountains. 

Enes  sibuyana  sp.  nov. 

Female. — Head  and  pronotum  brownish  black  and  strongly 
shining,  the  latter  slightly  reddish  along  anterior  and  posterior 
margins;  elytra  reddish  brown,  subopaque,  slightly  darker  in 
scutellar  region,  more  yellowish  at  apex,  and  irregularly  orna- 
mented with  cinereous  pubescent  spots ;  beneath  reddish  brown, 
with  prosternum  and  legs  more  or  less  reddish  yellow. 

Head  transverse  and  moderately  convex  in  front,  about  as 
wide  as  pronotum,  feebly  concave  between  the  antennal  tuber- 
cles, which  are  rather  short  and  widely  separated;  surface 
sparsely  obsoletely  punctate,  densely  clothed  with  moderately 
long  semierect  cinereous  pubescence,  with  a  few  long  erect  hairs 
intermixed;  mandibles  reddish  brown,  the  tips  black;  palpi 
luteous;  eyes  large  and  nearly  divided,  the  lower  lobes  rounded 
and  strongly  convex,  the  upper  lobes  smaller  and  separated 
from  each  other  on  the  top  by  one-third  the  distance  that 
separates  the  lower  lobes  on  the  front.  Antennae  about  one 
and  one-third  times  as  long  as  body,  slender,  reddish  brown, 
the  outer  joints  slightly  paler  at  base,  sparsely  clothed  with 
short  inconspicuous  pubescence,  with  numerous  long  erect  hairs 
intermixed;  first  joint  not  quite  extending  to  middle  of  pro- 
notum, rather  robust  and  fusiform;  third  joint  about  equal  in 
length  to  first  joint,  and  distinctly  shorter  than  fourth.  Pro- 
notum distinctly  longer  than  wide,  base  and  apex  about  equal 
in  width;  sides  nearly  parallel,  feebly  constricted  near  base, 
with  a  moderately  long  acute  tooth  placed   distinctly  behind 
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middle;  surface  regularly  convex,  with  a  narrow,  moderately 
deep  transverse  groove  near  base,  nearly  smooth,  sparsely 
clothed  with  very  short  inconspicuous  pubescence,  with  numer- 
ous long  erect  black  hairs  intermixed.  Scutellum  triangular, 
rather  acutely  rounded  at  apex.  Elytra  considerably  wider  than 
pronotum,  sides  nearly  parallel  to  apical  third,  then  arcuately 
attenuate  to  the  tips,  which  are  conjointly  broadly  rounded;  sur- 
face densely,  coarsely  punctate,  the  punctures  more  or  less 
arranged  in  rows  at  sides  and  becoming  obsolete  toward  apex, 
sparsely  clothed  with  inconspicuous  brown  pubescence,  with 
numerous  long  erect  black  hairs  intermixed,  each  elytron  or- 
namented with  recumbent  cinereous  pubescence  as  follows:  A 
small  spot  at  middle  of  base ;  two  transverse  spots  along  lateral 
margin  behind  humerus;  a  number  of  small  irregularly  placed 
spots  on  disk  in  front  of  a  narrow  transverse  fascia  at  apical 
third,  the  fascia  not  qu^te  reaching  to  suture  but  extending 
backward  along  lateral  margin  but  not  touching  it;  and  an 
obsolete  spot  along  suture  midway  between  fascia  and  apex. 
Beneath  densely  finely  punctate,  rather  densely  clothed  with 
short  recumbent  cinereous  pubescence,  which  is  longer  and  more 
conspicuous  along  posterior  margin  of  abdominal  segments, 
with  long  erect  cinereous  hairs,  which  are  more  abundant  on 
the  legs ;  last  abdominal  segment  with  a  broad,  deep,  triangular 
depression  at  apex. 

Length,  5.5  millimeters;  width,  1.6. 

Type  locality. — Sibuyan  Island,  Philippines. 

Type  in  United  States  National  Museum. 

Described  from  a  single  female  collected  at  the  type  locality. 

Enes  setiger  sp.  nov. 

Female. — Head  and  pronotum  black,  subopaque;  elytra  dark 
brown  and  rather  regularly  variegated  over  entire  surface  with 
small  yellowish  white  pubescent  spots ;  beneath  yellowish  brown, 
legs  luteous,  with  the  median  parts  of  femora  more  or  less 
brownish. 

Head  transverse  and  strongly  convex  in  front,  about  as  wide 
as  pronotum,  nearly  flat  between  the  antennal  tubercles,  which 
are  short  and  widely  separated;  surface  sparsely  obsoletely 
punctate,  densely  clothed  with  long  semierect  cinereous  pubes- 
cence, with  a  few  long  erect  hairs  intermixed;  mandibles  red- 
dish brown,  the  tips  black ;  palpi  luteous ;  eyes  large  and  nearly 
divided,  the  lower  lobes  rounded  and  strongly  convex,  the  upper 
lobes  smaller  and  separated  from  each  other  on  the  top  by 
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nearly  one-third  the  distance  that  separates  the  lower  lobes  on 
the  front.  Antennae  about  one  and  one-third  times  as  long  as 
body,  slender,  brownish  yellow,  base  of  joints  slightly  paler, 
sparsely  clothed  with  short  inconspicuous  pubescence,  with 
numerous  long  erect  hairs  intermixed;  first  joint  not  extending 
to  middle  of  pronotum,  rather  robust,  cylindrical  or  subfusi- 
form;  third  joint  about  equal  in  length  to  first  joint,  and  dis- 
tinctly shorter  than  fourth.  Pronotum  distinctly  longer  than 
wide,  apex  and  base  about  equal  in  width;  sides  nearly  parallel, 
distinctly  so  at  base,  and  with  a  moderately  long  acute  tooth 
at  middle;  surface  regularly  convex,  with  a  broad  shallow 
transverse  depression  at  basal  third,  and  a  similar  indistinct 
one  at  apical  third;  finely  densely  punctate,  sparsely  clothed 
with  short  indistinct  cinereous  pubescence,  with  four  obsolete 
darker  spots  on  disk,  with  a  few  long,  erect  black  hairs.  Scutel- 
lum  small  and  broadly  rounded  behind.  Elytra  considerably 
wider  than  pronotum,  the  sides  parallel  to  apical  fourth,  then 
arcuately  attenuate  to  the  tips,  which  are  separately  broadly 
rounded ;  surface  densely,  coarsely  punctate,  the  punctures  irreg- 
ularly placed  in  scutellar  region,  but  arranged  in  rows  at  sides 
and  posteriorly,  and  extending  nearly  to  apex,  rather  densely 
clothed  with  short  inconspicuous  brown  pubescence,  and  varie- 
gated with  small  yellowish  white  pubescent  spots ;  there  are  also 
numerous  long  erect  black  hairs  over  the  entire  surface.  Be- 
neath densely  finely  punctate,  rather  densely  clothed  with  mod- 
erately long  cinereous  pubescence,  with  numerous  long  erect 
white  hairs  intermixed;  last  abdominal  segment  with  a  deep 
simicircular  depression  at  apex. 

Length,  4.2  millimeters;  width,  1.5. 

Type  locality. — Basilan  Island,  Philippines. 

Type  in  United  States  National  Museum. 

Described  from  a  single  female  collected  at  the  type  locality. 

Enes  scutellaris  sp.  nov. 

Female. — Above  reddish  brown,  pronotum  slightly  darker  on 
disk,  elytra  ornamented  with  dark  brown  areas  as  follows:  A 
large  scutellar  spot;  a  small  spot  at  humeral  angles;  a  rather 
broad  transverse  fascia  at  middle,  not  extending  to  suture,  but 
strongly  constricted  at  middle;  and  the  entire  apical  third,  in- 
closing a  large,  more  or  less  triangular  pale  space;  all  of  these 
dark  areas,  except  the  scutellar  one,  are  connected  to  each  other 
along  the  lateral  margins ;  beneath  yellowish  brown,  legs  luteous, 
apex  of  femora  and  tibiae  brownish. 
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Head  transverse  and  moderately  convex  in  front,  about  as 
wide  as  pronotum,  feebly  concave  between  the  antennal  tuber- 
cles, which  are  rather  short  and  widely  separated ;  surface  dense- 
ly finely  punctate,  rather  densely  clothed  with  short  recumbent 
brownish  yellow  pubescence,  with  a  few  longer,  erect  hairs 
intermixed;  mandibles  reddish  brown,  the  tips  black;  palpi 
brownish  yellow;  eyes  large  and  deeply  emarginate,  the  lower 
lobes  rounded  and  strongly  convex,  the  upper  lobes  smaller  and 
separated  from  each  other  on  the  top  by  about  half  the  dis- 
tance that  separates  the  lower  lobes  on  the  front.  Antennae 
one  and  one-half  times  as  long  as  body,  slender,  dark  brown, 
scape  and  base  of  other  joints  brownish  yellow,  sparsely  clothed 
with  short  inconspicuous  pubescence,  and  with  numerous  long, 
erect  hairs  intermixed;  first  joint  not  extending  to  middle  of 
pronotum,  rather  robust,  cylindrical,  and  feebly  arcuate;  third 
joint  about  equal  in  length  to  first  joint,  and  distinctly  shorter 
than  fourth.  Pronotum  slightly  wider  than  long,  apex  and  base 
about  equal  in  width;  sides  parallel,  with  a  moderately  long, 
acute  tooth  placed  slightly  behind  middle,  which  is  feebly  in- 
clined backward;  surface  regularly  convex,  with  a  broad  trans- 
verse obsolete  depression  at  basal  third,  finely  densely  punc- 
tate, densely  clothed  with  moderately  long  recumbent  pubescence, 
which  is  denser  and  more  yellowish  at  middle  and  toward  sides, 
and  with  numerous  long  erect  black  hairs  intermixed;  there 
is  also  on  each  side  of  middle,  parallel  with  the  lateral  teeth, 
a  large  round  deep  puncture.  Scutellum  broadly  rounded  be- 
hind. Elytra  considerably  wider  than  pronotum,  somewhat 
depressed  above,  sides  parallel  to  apical  third,  then  arcuately 
attenuate  to  the  tips,  which  are  separately  broadly  rounded ;  sur- 
face with  an  obsolete  longitudinal  carina  extending  from  humeri 
backward  to  near  middle,  densely  coarsely  punctate,  the  punc- 
tures more  or  less  arranged  in  rows  and  becoming  obsolete 
toward  apex,  densely  clothed,  except  on  the  scutellar  dark  area, 
with  moderately  long  recumbent  pubescence  (brown  or  reddish 
brown  on  the  dark  areas  and  yellowish  white  on  the  pale  areas) 
as  noted  above.  Beneath  finely  densely  punctate,  densely  clothed 
with  fine  recumbent  yellowish  white  pubescence,  with  numer- 
ous long  erect  hairs  on  the  legs;  last  abdominal  segment  with 
a  deep  semicircular  depression  at  apex. 

Length,  4.8  millimeters;  width,  1.9. 

Type  locality. — Sibuyan  Island,  Philippines. 

Type  in  United  States  National  Museum;  paratype  in  col- 
lection of  C.  F.  Baker. 
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Described  from  two  females  collected  at  the  type  locality 
(Baker  21711).  The  paratype  is  slightly  paler  than  the  type, 
but  otherwise  they  are  identical. 

Xaenapta  denticollis  sp.  nov. 

Female. — Above  dark  brown,  elytra  slightly  reddish  on  disk 
and  ornamented  with  cinereous  pubescence;  beneath  reddish 
brown,  legs  more  or  less  luteous. 

Head  transverse  and  moderately  convex  in  front,  as  wide  as 
pronotum,  and  flat  between  the  antennal  tubercles,  which  are 
short  and  widely  separated;  surface  sparsely  scabrous,  rather 
sparsely  clothed  with  moderately  long  semierect  cinereous 
pubescence,  with  numerous  long  erect  hairs  intermixed;  man- 
dibles reddish  brown,  becoming  black  at  the  tips;  palpi  brown- 
ish yellow;  eyes  moderately  large  and  very  deeply  emarginate, 
the  lower  lobes  rounded  and  strongly  convex,  the  upper  lobes 
narrow  and  widely  separated  from  each  other  on  the  top. 
Antennae  about  one  and  one-half  times  as  long  as  body,  slender, 
uniformly  light  brown  except  the  first  four  joints,  which  are 
slightly  paler  toward  base,  sparsely  clothed  with  short  incon- 
spicuous pubescence,  ciliate  on  underside  with  long  erect  black 
hairs;  first  joint  short,  extending  to  middle  of  pronotum,  sub- 
cylindrical,  but  not  very  robust;  third  joint  slightly  longer  than 
first  joint  and  distinctly  shorter  than  fourth,  the  following  joints 
gradually  diminishing  in  length.  Pronotum  slightly  wider  than 
long  and  distinctly  narrower  at  base  than  apex;  sides  arcuately 
rounded  and  armed  with  a  number  of  short  acute  teeth;  sur- 
face feebly  convex,  sparsely,  rather  finely  scabrous,  with  a  large 
puncture  on  each  side  behind  middle,  and  situated  midway  be- 
tween lateral  margin  and  middle,  rather  densely  clothed  on 
median  line  and  at  sides  with  moderately  long  recumbent  cine- 
reous pubescence,  and  with  numerous  long  erect  inconspicuous 
hairs  intermixed.  Scutellum  broadly  rounded  at  apex  and 
densely  clothed  with  cinereous  pubescence.  Elytra  about  as 
wide  as  pronotum  at  middle,  sides  parallel  to  apical  third,  then 
arcuately  attenuate  to  the  tips,  which  are  separately  narrowly 
rounded;  surface  densely,  coarsely  punctate,  the  punctures 
irregularly  placed  toward  suture  and  lateral  margins,  but 
arranged  in  rows  at  middle  of  disk,  and  becoming  more  obsolete 
toward  apex,  rather  densely  variegated  with  moderately  long 
recumbent  cinereous  pubescence,  except  for  a  dark  area  around 
scutellum  and  along  lateral  margins,  and  also  clothed  with 
numerous   long  erect   fine   hairs.     Beneath   densely   obsoletely 
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punctate,  rather  densely  clothed  with  moderately  long  recumbent 
cinereous  pubescence,  with  numerous  long  erect  hairs  of  the 
same  color  intermixed,  the  longer  hairs  very  conspicuous  on 
the  legs;  last  abdominal  segment  transversely  narrowly  flat- 
tened at  apex,  and  with  a  moderately  deep  triangular  depres- 
sion in  front  of  the  flattened  area. 

Length,  4.25  millimeters;  width,  1.4. 

Type  locality. — Sandakan,  Borneo. 

Type  in  United  States  National  Museum. 

Described  from  a  single  female  collected  at  the  type  locality. 

Xaenapta  bakeri  sp.  nov. 

Female. — Head  black;  pronotum  and  elytra  brownish  black, 
the  latter  with  distinct  silvery  white  pubescent  markings;  be- 
neath brownish  black,  with  a  slight  reddish  tinge,  tarsi  paler. 

Head  transverse  and  moderately  convex  in  front,  as  wide  as 
pronotum,  and  flat  between  the  antennal  tubercles,  which  are 
short  and  widely  separated;  surface  sparsely  obsoletely  sca- 
brous, densely  clothed  with  moderately  long  recumbent  cinereous 
pubescence,  with  a  few  long  erect  hairs  intermixed;  mandibles 
reddish  brown,  the  tips  black;  palpi  brownish  yellow;  eyes 
moderately  large  and  very  deeply  emarginate,  the  lower  lobes 
rounded  and  strongly  convex,  and  the  upper  lobes  narrow  and 
widely  separated  from  each  other  on  the  top.  Antennae  one 
and  one-half  times  as  long  as  body,  slender,  reddish  brown,  be- 
coming yellowish  brown  on  t>ie  outer  joints,  sparsely  clothed 
with  short  recumbent  cinereous  pubescence  (the  pubescence 
more  yellowish  and  inconspicuous  on  the  outer  joints),  and 
sparsely  ciliate  on  underside  with  long  erect  black  hairs;  first 
joint  short,  extending  to  middle  of  pronotum,  subcylindrical, 
feebly  arcuate,  but  not  very  robust;  third  joint  slightly  shorter 
than  fourth  joint,  which  is  subequal  in  length  to  first.  Pro- 
notum slightly  wider  than  long,  and  distinctly  narrower  at  base 
than  apex;  sides  arcuately  rounded  and  armed  with  a  number 
of  short  acute  teeth;  surface  feebly  convex,  sparsely  coarsely 
scabrous,  rather  densely  clothed  over  entire  surface,  except  a 
triangular  median  space  along  anterior  margin,  with  moderately 
long  recumbent  cinereous  pubescence  with  numerous  long  erect 
black  hairs  intermixed.  Scutellum  broadly  rounded  behind  and 
densely  clothed  with  cinereous  pubescence.  Elytra  about  as 
wide  as  pronotum  at  middle,  sides  parallel  to  apical  third,  then 
arcuately  attenuate  to  the  tips,  which  are  separately  narrowly 
rounded ;  surface  densely  coarsely  punctate,  the  punctures  irreg- 
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ularly  placed,  except  on  middle  of  disk  where  they  are  more 
or  less  arranged  in  rows,  becoming  obsolete  toward  apex,  densely 
clothed  with  short  silvery  white  pubescence,  except  the  dark 
areas  where  the  surface  is  sparsely  clothed  with  inconspicuous 
black  pubescence,  and  are  arranged  as  follows:  A  rather  broad 
fascia  extending  from  humeri  obliquely  backward  to  suture  at 
basal  third  and  forming  the  letter  V  common  to  both  elytra; 
a  narrow  fascia  just  behind  the  anterior  one,  extending  from 
behind  humeri  obliquely  backward  to  suture,  parallel  to  anterior 
fascia  and  forming  the  letter  U,  this  fascia  extending  forward 
along  the  lateral  margins,  where  it  is  connected  to  the  anterior 
fascia,  and  also  backward  along  the  margins  for  a  short  dis- 
tance, and  obsoletely  connected  to  a  large,  more  or  less  trian- 
gular spot  along  margin  at  middle;  and  a  narrow  transverse 
fascia  at  apical  third,  the  margins  of  the  fascia  more  or  less  un- 
dulated; the  surface  is  also  clothed  with  numerous  long  erect 
black  hairs.  Beneath  finely  densely  punctate,  rather  densely 
clothed  with  short  recumbent  silvery  white  pubescence,  and  with 
numerous  long  erect  hairs  intermixed;  last  abdominal  segment 
transversely,  narrowly  flattened  at  apex,  with  a  broad  but  not 
deep  depression  in  front  of  the  flattened  area. 

Length,  5.2  millimeters;  width,  1.7. 

Type  locality. — Sandakan,  Borneo. 

Type  in  United  States  National  Museum. 

Described  from  a  single  female  collected  at  the  type  locality 
(Baker  13500). 

Aegocidnus  ilavomaculatus  sp.  nov. 

Head  brownish  yellow ;  pronotum  reddish  brown ;  elytra  dark 
reddish  brown,  with  distinct  slightly  paler  areas  densely  clothed 
with  yellowish  pubescence ;  beneath  reddish  or  brownish  yellow, 
base  of  femora  luteous,  and  tibiae,  apex  of  femora,  and  first  tarsal 
joints  brown. 

Head  nearly  quadrate  and  feebly  convex  in  front,  slightly 
wider  than  pronotum  at  apex,  moderately  concave  between  the 
antennal  tubercles,  which  are  rather  short  and  widely  separated ; 
surface  coarsely  sparsely  punctate,  and  sparsely  clothed  with 
moderately  long  recumbent  yellowish  pubescence ;  mandibles  red- 
dish brown,  the  tips  black ;  palpi  luteous ;  eyes  rather  large  and 
very  deeply  emarginate,  the  lower  lobes  rounded  and  strongly 
convex,  the  upper  lobes  small  and  separated  from  each  other 
on  the  top  by  one-third  the  distance  that  separates  the  lower 
lobes  on  the  front.     Antennae  nearly  twice  as  long  as  body, 


2s,2  Fisher:  New  Malaysian  Cerambycidse  267 

slender,  dark  brown,  base  of  joints  luteous,  sparsely  clothed  with 
short  recumbent  pubescence,  and  rather  densely  ciliate  on  under- 
side with  longer  hairs;  first  joint  extending  to  middle  of  pro- 
notum,  rather  robust,  subcylindrical ;  third  joint  slightly  longer 
than  first  and  fourth  joints,  the  following  joints  gradually  dimin- 
ishing in  length.     Pronotum  quadrate,  base  and  apex  about 
equal  in  width ;  sides  feebly  arcuately  rounded,  with  a  very  small 
acute  tooth  placed  slightly  behind  middle;  surface  moderately 
convex,  without  transverse  depressions,  densely  coarsely  punc- 
tate and  sparsely  clothed  with  short  recumbent  yellowish  pubes- 
cence on  basal  half  of  disk.     Scutellum   small  and  narrowly 
rounded   posteriorly.     Elytra   distinctly   wider  than   pronotum 
and  feebly  depressed  on  basal  half;  sides  nearly  parallel  to 
apical  third,  then  arcuately  attenuate  to  the  tips,  which  are 
separately  narrowly  rounded;  surface  densely  coarsely  punc- 
tate, the  punctures  more  or  less  arranged  in  longitudinal  rows, 
except  along  suture,   where  they  are  irregularly  distributed, 
sparsely  clothed  with  short  inconspicuous  brown  pubescence, 
each  elytron  ornamented  with  moderately  long  recumbent  yel- 
lowish pubescence  as  follows:  A  small  round  spot  at  base;  a 
large,  broad,  crescent-shaped  spot  placed  longitudinally  on  disk 
at  basal  third;  a  transverse  fascia  at  apical  third,  extending 
from  lateral  margin  to  near  suture;  and  a  small  obsolete  area 
near  apex.     Beneath  densely  obsoletely  punctate,  with  a  few 
coarse  deep  punctures  intermixed  on  first  two  abdominal  seg- 
ments,  and  sparsely  clothed  with   short  recumbent  yellowish 
pubescence;  last  abdominal  segment  rather  broadly  rounded  at 
apex. 

Length,  3.2  millimeters;  width,  1.2. 
Type  locality.— Mount  Maquiling,  Luzon,  Philippines. 
Type  in  United  States  National  Museum. 
Described  from  a  single  example  (sex  undetermined)  collected 
at  the  type  locality. 

Miaenia  rufula  sp.  nov. 

Uniformly  pale  reddish  brown,  elytra  irregularly  ornamented 
with  yellowish  white  pubescence. 

Head  quadrate  and  nearly  flat  in  front,  about  as  wide  as 
pronotum  at  apex,  slightly  concave  between  the  antennal  tuber- 
cles, which  are  rather  short  and  widely  separated;  surface 
coarsely  but  not  very  densely  punctate,  sparsely  clothed  with 
recumbent  yellowish  white  pubescence;  mandibles  reddish,  the 
tips  black;  palpi  luteous;  eyes  moderately  large  and  deeply 
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emarginate,  the  lower  lobes  rounded  and  strongly  convex,  the 
upper  lobes  narrow  and  separated  from  each  other  on  the  top 
by  a  little  less  than  half  the  distance  that  separates  the  lower 
lobes  on  the  front.  Antennae  nearly  twice  as  long  as  body, 
slender,  dark  brown,  base  of  joints  and  first  two  or  three  joints 
slightly  paler,  sparsely  clothed  with  short  inconspicuous  pubes- 
cence, and  sparsely  ciliate  on  underside  with  longer  hairs ;  first 
joint  scarcely  extending  to  middle  of  pronotum,  rather  robust 
and  subcylindrical ;  third  joint  twice  as  long  as  first  joint  and 
subequal  in  length  to  fourth,  the  following  joints  gradually  di- 
minishing in  length.  Pronotum  quadrate,  apex  and  base  about 
equal  in  width;  sides  feebly  arcuately  rounded,  with  a  small, 
straight,  acute  tooth  placed  slightly  behind  middle,  surface  mod- 
erately convex,  broadly  transversely  depressed  along  anterior  and 
posterior  margins,  the  depressions  only  pbsoletely  indicated  (not 
sulcate),  coarsely  and  rather  densely  punctate,  and  rather  densely 
clothed  with  moderately  long  recumbent  yellowish  white  pubes- 
cence, which  is  evenly  distributed  and  does  not  form  any  design. 
Scutellum  somewhat  triangular,  broadly  rounded  posteriorly. 
Elytra  distinctly  wider  than  pronotum  and  moderately  convex; 
sides  feebly  obliquely  expanded  from  humeral  angles  to  apical 
third,  where  they  are  widest,  and  arcuately  rounded,  then 
arcuately  attenuate  to  the  tips,  which  are  separately  narrowly 
rounded;  surface  coarsely,  densely,  and  irregularly  punctate, 
sparsely  clothed  with  moderately  long  recumbent  yellowish 
white  pubescence,  forming  irregularly  shaped  designs  over  the 
entire  surface,  and  a  more  or  less  distinct  transverse  fascia  near 
basal  third.  Beneath  rather  densely,  coarsely  punctate,  and 
sparsely  clothed  with  short  inconspicuous  recumbent  pubescence ; 
last  abdominal  segment  broadly  rounded  at  apex. 

Length,  2.8  millimeters;  width,  1. 

Type  locality. — Sandakan,  Borneo. 

Type  in  United  States  National  Museum. 

Described  from  a  single  example,  probably  a  male,  collected  at 
the  type  locality. 

Miaenia  variegata  sp.  nov. 

Head  and  pronotum  brownish  black ;  elytra  slightly  more  red- 
dish brown,  and  ornamented  with  cinereous  pubescent  designs; 
beneath  brownish  black,  base  of  femora,  tibiae,  and  tarsi  reddish. 

Head  slightly  transverse  and  feebly  convex  in  front,  about  as 
wide  as  pronotum  at  apex,  nearly  flat  between  the  antennal 
tubercles,  which  are  short  and  widely  separated;  surface 
coarsely  sparsely  punctate,  and  sparsely  clothed  with  short  re- 
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cumbent  cinereous  pubescence;  mandibles  black;  palpi  brownish 
yellow;  eyes  large  and  deeply  emarginate,  the  lower  lobes 
rounded  and  strongly  convex,  the  upper  lobes  rather  large,  close 
together,  and  separated  from  each  other  on  the  top  by  one-fifth 
the  distance  that  separates  the  lower  lobes  on  the  front.  An- 
tenna* slender  (last  four  joints  missing) ,  dark  brown,  sparsely 
clothed  with  short  inconspicuous  pubescence,  and  sparsely  ciliate 
on  underside  with  longer  hairs;  first  joint  extending  to  about 
middle  of  pronotum,  rather  robust  and  subcylindrical ;  third  joint 
not  quite  twice  as  long  as  first  joint,  and  subequal  in  length  to 
fourth.  Pronotum  quadrate,  base  and  apex  about  equal  in  width ; 
sides  feebly  arcuately  rounded,  more  strongly  narrowed  near 
base,  and  with  a  small  slender  acute  tooth  placed  at  basal  third ; 
surface  moderately  convex,  without  transverse  depressions, 
coarsely  densely  punctate,  and  sparsely  clothed  with  short  re: 
cumbent  silvery  white  pubescence.  Scutellum  somewhat  trian- 
gular and  broadly  rounded  posteriorly.  Elytra  slightly  wider 
than  pronotum,  and  moderately  convex;  sides  parallel  to  apical 
third,  then  arcuately  attenuate  to  the  tips,  which  are  separately 
narrowly  rounded;  surface  densely,  coarsely,  and  irregularly 
punctate,  sparsely  clothed  with  inconspicuous  brown  pubescence, 
and  rather  densely  variegated  with  moderately  long  recumbent 
silvery  white  pubescence,  which  forms  a  more  or  less  distinct 
transverse  fascia  at  middle  and  apical  third,  between  which  is 
a  dark  brown  area  extending  from  lateral  margins  to  near  suture. 
Beneath  sparsely  coarsely  punctate,  and  sparsely  clothed  with 
moderately  long  recumbent  cinereous  pubescence ;  last  abdominal 
segment  broadly  rounded  at  apex. 

Length,  3.25  millimeters;  width,  1.2. 

Type  locality. — Surigao,  Mindanao,  Philippines. 

Type  in  United  States  National  Museum. 

Described  from  a  single  example   (sex  undetermined),  col- 
lected at  the  type  locality. 
Sciades  sibuyanensis  sp.  nov. 

Head  and  pronotum  dark  reddish  brown;  elytra  brownish 
black,  basal  half  of  disk  light  reddish  brown,  and  ornamented 
with  irregularly  shaped  cinereous  pubescent  markings;  beneath 
reddish  brown,  with  a  slight  yellowish  tinge  on  the  legs. 

Head  distinctly  transverse  and  feebly  convex  in  front,  scarcely 
wider  than  pronotum  at  apex,  broadly  concave  between  the  anten- 
nal  tubercles,  which  are  rather  short  and  widely  separated ;  sur- 
face coarsely  but  not  very  densely  punctate,  and  rather  densely 
clothed  with  moderately  long  recumbent  cinereous  pubescence; 
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mandibles  reddish  brown,  the  tips  black;  palpi  brownish  yellow; 
eyes  moderately  large  and  deeply  emarginate,  the  lower  lobes 
slightly  longer  than  wide  and  strongly  convex,  the  upper  lobes 
rather  narrow  and  separated  from  each  other  on  the  top  by 
nearly  half  the  distance  that  separates  the  lower  lobes  on  the 
front.  Antennae  slightly  longer  than  body,  rather  robust,  red- 
dish brown,  with  joints  4  to  10  slightly  paler  at  base,  sparsely 
clothed  with  short  recumbent  pubescence,  and  sparsely  ciliate 
on  underside  with  longer  hairs;  first  joint  short,  extending  only 
slightly  beyond  anterior  margin  of  pronotum,  rather  robust  and 
subfusiform;  third  joint  subequal  in  length  to  first  and  fourth 
joints,  the  following  joints  shorter  and  gradually  diminishing 
in  length.  Pronotum  slightly  wider  than  long,  base  and  apex 
about  equal  in  width;  sides  feebly  arcuately  rounded,  more 
strongly  narrowed  near  base,  and  with  a  small  slender  acute 
tooth  placed  at  basal  third;  surface  moderately  convex,  without 
transverse  depressions,  sparsely  coarsely  punctate,  and  densely 
clothed  with  moderately  long  recumbent  cinereous  pubescence, 
the  pubescence  evenly  distributed,  except  for  an  oblong  spot  on 
each  side  of  middle  where  the  pubescence  is  brownish.  Scutel- 
lum  rather  broadly  rounded  posteriorly.  Elytra  distinctly  wider 
than  pronotum  and  moderately  convex;  sides  nearly  parallel  to 
apical  fourth,  then  strongly  arcuately  attenuate  to  the  tips,  which 
are  separately  narrowly  rounded ;  surface  densely,  coarsely,  and 
irregularly  punctate,  sparsely  clothed  with  short  inconspicuous 
pubescence,  each  elytron  ornamented  with  irregularly  shaped 
cinereous  pubescent  spots  over  the  entire  surface,  with  the  ex- 
ception of  a  small  area  at  scutellum  extending  backward  along 
suture,  and  a  broad  transverse  brown  fascia  situated  slightly 
behind  the  middle  and  extending  from  lateral  margin  to  near 
suture.  Beneath  densely,  finely,  and  obsoletely  rugose,  with  a 
few  rather  coarse  punctures  intermixed,  rather  densely  clothed 
with  moderately  long  recumbent  cinereous  pubescence;  last  ab- 
dominal segment  subtruncate  at  apex,  with  a  narrow  transverse 
groove  along  apical  margin,  in  front  of  which  the  surface  is 
broadly  but  not  deeply  depressed. 

Length,  4.3  millimeters;  width,  1.6. 

Type  locality. — Sibuyan  Island,  Philippines. 

Type  in  United  States  National  Museum. 

Described  from  a  unique  example,  probably  a  female,  collected 
at  the  type  locality. 

This  species  is  not  entirely  congeneric,  and  seems  to  be  more 
or  less  intermediate  between  Sciades  and  Exocentrus;  it  is  nearer 
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to  the  species  of  the  latter  genus  which  have  the  pronotum 
scarcely  wider  than  long  and  the  lateral  spines  on  the  pronotum 
very  small,  as  in  moerens  Pascoe.  It  differs  from  Sciades  in 
having  the  antennae  more  robust  and  the  first,  third,  and  fourth 
joints  subequal  in  length.  From  Exocentrus  it  is  at  once  separ- 
ated by  the  absence  of  the  long  erect  stiff  hairs  on  the  body 
and  antennae.  It  seems  advisable  to  retain  the  species  in  the 
genus  Sciades  temporarily  until  more  material  is  available  for 
study. 

Camptomyne  philippinus  sp.  nov. 

Male. — Head,  pronotum,  and  scutellum  reddish  yellow;  elytra 
violaceous  black  and  strongly  shining;  beneath  dark  brown,  the 
median  parts  more  or  less  reddish  yellow. 

Head  slightly  transverse  and  nearly  flat  in  front,  wider  than 
pronotum  at  apex,  flat  between  the  antennal  tubercles,  which 
are  very  short  and  widely  separated;  surface  with  a  narrow 
longitudinal  groove  extending  from  occiput  to  epistoma,  finely 
densely  granulose,  the  granules  distinctly  separated,  sparsely 
clothed  with  inconspicuous  semierect  pubescence  and  with 
numerous  long  erect  black  hairs  intermixed;  mandibles  reddish 
yellow,  the  tips  black ;  palpi  dark  brown,  the  tips  paler ;  eyes  large 
and  very  deeply  emarginate,  the  lower  lobes  longer  than  wide 
and  strongly  convex,  the  upper  lobes  small  and  separated  from 
each  other  on  the  top  by  not  quite  one-fourth  the  distance  that 
separates  the  lower  lobes  on  the  front.  Antennae  slightly  longer 
than  body,  rather  robust,  uniformly  dark  brown,  sparsely  clothed 
with  short  inconspicuous  pubescence,  with  numerous  long  erect 
black  hairs  intermixed;  first  joint  scarcely  extending  to  middle 
of  pronotum,  rather  robust  and  subfusiform;  third  joint  two- 
thirds  as  long  as  first  joint/ and  subequal  in  length  to  fourth. 
Pronotum  slightly  wider  than  long,  base  and  apex  about  equal 
in  width;  sides  feebly  obliquely  expanded  from  apical  angles  to 
a  short  slender  tooth  placed  slightly  behind  middle,  then  strongly 
arcuately  narrowed  to  base,  the  tooth  acute  at  apex,  and  extend- 
ing obliquely  backward;  surface  feebly  convex,  with  a  broad 
obsolete  transverse  depression  near  anterior  and  posterior 
margins,  densely  finely  granulose,  sparsely  clothed  with  incon- 
spicuous pubescence,  and  with  a  few  long  erect  black  hairs  inter- 
mixed. Scutellum  small  and  broadly  rounded  behind.  Elytra 
distinctly  wider  than  pronotum  at  middle  and  moderately  con- 
vex; sides  parallel  to  apical  third,  then  arcuately  attenuate  to 
the    tips,    which    are    separately    narrowly    rounded;    surface 
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coarsely  densely  punctate,  the  punctures  irregularly  placed  at 
base  and  along  suture  and  lateral  margins,  but  more  or  less 
arranged  in  rows  on  middle  of  disk,  sparsely  clothed  with 
moderately  long  semierect  cinereous  pubescence,  and  with 
numerous  long  erect  stiff  black  hairs  intermixed.  Beneath 
densely  obsoletely  punctate,  sparsely  clothed  with  recumbent 
cinereous  pubescence,  which  is  denser  and  longer  along  the  ante- 
rior margin  of  the  abdominal  segments,  and  with  numerous  long 
erect  black  hairs  intermixed  on  the  legs;  abdominal  segments 
with  an  obsolete  depression  on  each  side,  the  last  segment  sub- 
truncate  at  apex. 

Female. — Similar  to  male,  but  the  antennae  slightly  shorter, 
and  the  last  abdominal  segment  truncate  at  apex,  with  a  small 
triangular  emargination  at  middle,  transversely  narrowly 
grooved  along  apical  margin,  obsoletely  depressed  in  front  of 
the  groove,  and  with  a  narrow  longitudinal  median  carina. 

Length,  3  to  4  millimeters;  width,  1.25  to  1.75. 

Type  locality. — Mount  Banahao,  Luzon,  Philippines. 

Other  locality. — Northwestern  Panay,  Philippines. 

Type,  allotype,  and  paratype  in  United  States  National  Mu- 
seum; paratypes  in  collection  of  C.  F.  Baker. 

Described  from  five  specimens.  Type,  allotype,  and  two  male 
paratypes  from  the  type  locality  (Baker  6051,  13501)  and  one 
male  paratype  from  Panay.  One  paratype  (Baker  6051)  is  con- 
siderably paler  than  the  type,  but  this  is  due  to  its  being  an 
immature  specimen. 

This  species  is  very  closely  allied  to  callioides  Pascoe  but. 
according  to  the  description  given  for  that  species,  differs  from 
it  in  having  the  head  wider  than  the  pronotum,  the  last  two 
joints  of  the  tarsi  not  yellow,  and  other  minor  details. 

Camptomyne  philippinus  var.  unicolor  var.  nov. 

Female. — Above  uniformly  yellowish  brown  and  feebly  shin- 
ing; beneath  similar  to  the  species  except  the  tibiae,  which  are 
darker  brown.  Eyes  separated  from  each  other  on  the  top  by 
one-third  the  distance  that  separates  the  lower  lobes  on  the 
front.    Antennae  about  as  long  as  body. 

Length,  4.5  millimeters;  width,  1.75. 

Type  locality. — Davao,  Mindanao,  Philippines. 

Type  in  United  States  National  Museum. 

Described  from  a  single  female  collected  at  the  type  locality. 

This  specimen  is  fully  matured,  and  shows  no  trace  of  the 
violaceous  color  found  in  immature  specimens  of  philippinus. 
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Since  it  does  not  differ  from  the  species  in  any  important 
structural  characters,  I  am  simply  considering  it  as  a  color 
variety. 

Camptomyne  insularis  sp.  nov. 

Female. — Closely  allied  to  philippinus  sp.  nov.  but  differing 
from  it  as  follows:  Body  broader  in  relation  to  its  length; 
head,  pronotum,  and  scutellum  brownish  yellow;  elytra  brown- 
ish black,  moderately  shining,  the  cinereous  pubescence  arranged 
in  more  or  less  broken  longitudinal  rows ;  antennae  shorter  than 
body;  beneath  dark  brown,  with  the  median  parts  yellowish. 

Length,  3.5  millimeters;  width  1.75. 

Type  locality. — Sibuyan  Island,  Philippines. 

Type  in  United  States  National  Museum. 

Described  from  a  single  female  collected  at  the  type  locality. 

Genus  LANGURIOMORPHA  novum 

Head  not  retractile,  transverse,  moderately  convex  in  front, 
slightly  wider  than  pronotum,  and  deeply  concave  between  the 
antennal  tubercles,  which  are  rather  strongly  developed  and 
widely  separated.  Eyes  divided  (lobes  connected  by  a  narrow 
black  band  without  facets)  and  widely  separated  on  the  top. 
Antennae  robust,  11-jointed,  about  as  long  as  body,  and  clothed 
on  underside  with  long  stiff  hairs;  first  joint  moderately  long, 
not  cicatricose  at  apex,  pedunculate,  straight,  and  extending  to 
about  middle  of  pronotum;  third  joint  shorter  than  first  joint. 
Pronotum  subcylindrical,  armed  at  sides  with  a  distinct  tooth, 
disk  unarmed  and  with  transverse  grooves.  Elytra  elongate, 
unarmed  at  base,  and  clothed  with  long  erect  stiff  hairs.  Legs 
moderately  long;  femora  rather  strongly  clavate,  and  unarmed 
at  tips;  anterior  tibiae  slightly  arcuate,  middle  and  posterior 
tibiae  straight  and  deeply  emarginate  on  outer  margin  near 
apex;  tarsi  rather  short,  narrow,  fourth  joint  about  equal  in 
length  to  joints  1  to  3  united ;  tarsal  claws  divaricate. 

Genotype,  Languriomorpha  bicolor  sp.  nov. 

This  genus  belongs  to  the  tribe  Acanthocinini,  and  is  allied 
to  Phlyarus  Pascoe  and  Camptomyne  Pascoe.  From  the  former 
it  differs  in  not  having  the  elytra  costate,  and  from  Camp- 
tomyne by  having  two  distinct  sulci  along  the  anterior  and 
posterior  margins  of  the  pronotum.  It  can  also  be  separated 
from  both  these  genera  by  having  the  first  antennal  joint  pe- 
dunculate. It  also  resembles  Oloessa  Pascoe  in  having  the 
eyes  divided  and  the  first  antennal  joint  pedunculate,  but  dif- 
fers from  it  in  having  the  pronotum  armed  at  sides  and  the 
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elytra  unarmed  at  base.     Superficially  it  resembles  some  of  the 
beetles  of  the  genus  Languria,  of  the  family  Erotylidae. 

Languriomorpha  bicolor  sp.  nov. 

Female. — Elongate,  subcylindrical,  and  shining;  head  and 
pronotum  reddish  brown;  elytra  dark  bluish  green;  beneath 
reddish  brown,  abdomen  more  yellowish,  legs  dark  brown,  base 
of  femora  reddish  yellow. 

Head  with  an  obsolete  longitudinal  groove  extending  from 
occiput  to  epistoma,  the  surface  obsoletely  punctate,  very  sparsely 
clothed  with  exceedingly  short  inconspicuous  pubescence,  and 
with  a  few  long  erect  black  hairs  along  eyes  and  behind  epis- 
toma; mandibles  reddish  brown,  the  tips  black;  palpi  brownish 
yellow;  eyes  rather  small,  the  lower  lobes  rounded  and  strongly 
convex,  the  upper  lobes  narrow  and  separated  from  each  other 
on  the  top  by  half  the  distance  that  separates  the  lower  lobes 
on  the  front.  Antennae  reddish  black;  base  of  joints  (except 
the  first  two)  reddish  yellow,  sparsely  clothed  with  short  in- 
conspicuous pubescence,  and  with  long  erect  black  hairs  on  under- 
side of  joints;  first  joint  abruptly  expanded  at  apex,  but  the 
swollen  part  somewhat  flattened  on  underside ;  third  joint  slightly 
shorter  than  first  joint,  and  only  obsoletely  shorter  than  fourth: 
following  joints  nearly  subequal  in  length,  and  about  two-thirds 
as  long  as  fourth.  Pronotum  slightly  longer  than  wide,  apex  and 
base  equal  in  width ;  sides  nearly  parallel,  feebly  constricted  near 
anterior  and  posterior  angles,  with  a  rather  long  slender  tooth 
slightly  behind  middle,  the  tooth  acute  at  tip  and  bent  upward ; 
surface  moderately  convex,  with  two  narrow  transverse  grooves 
along  anterior  and  posterior  margins,  smooth  and  glabrous, 
except  for  a  few  long  erect  hairs.  Scutellum  somewhat  trian- 
gular, narrowly  rounded  at  apex.  Elytra  distinctly  wider  than 
pronotum  and  obsoletely  depressed  on  basal  half ;  sides  parallel . 
to  middle,  then  feebly  arcuately  attenuate  to  the  tips,  which  are 
separately  narrowly  rounded;  surface  smooth,  sparsely  clothed 
with  inconspicuous  recumbent  cinereous  pubescence,  and  with 
rows  of  regularly  placed  long  erect  hairs.  Beneath  densely 
obsoletely  punctate,  rather  densely  clothed  with  short  recumbent 
yellowish  pubescence,  and  with  a  few  longer  erect  hairs  on  the 
last  three  abdominal  segments ;  last  abdominal  segment  broadly 
rounded  at  apex. 

Length,  4.75  millimeters;  width,  1.4. 

Type  locality. — Sandakan,  Borneo. 

Type  in  United  States  National  Museum. 

Described  from  a  single  female  collected  at  the  type  locality. 
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Emeopedus  longicornis  sp.  nov. 

Male. — Elongate,  rather  broad,  and  strongly  depressed  above ; 
uniformly  brownish  black  above,  rather  densely  clothed  with 
short  recumbent  brown  pubescence  and  variegated  with  cine- 
reous hairs;  beneath  brownish  black,  the  abdomen  reddish 
brown,  the  posterior  margin  of  the  segments  yellowish. 

Head  quadrate  and  strongly  convex  in  front,  as  wide  as  pro- 
notum,  strongly  concave  between  the  antennal  tubercles,  which 
are  moderately  long  and  widely  separated;  surface  with  a 
narrow  longitudinal  groove  extending  from  occiput  to  epistoma, 
not  distinctly  punctate,  and  sparsely  clothed  with  short  recum- 
bent cinereous  pubescence;  mandibles  black;  palpi  brownish 
black;  eyes  rather  large  and  very  deeply  emarginate,  the  lower 
lobes  rounded  and  strongly  convex,  and  the  upper  lobes  narrow 
and  widely  separated  on  the  top.  Antennae  one  and  one-half 
times  as  long  as  body,  slender,  and  sparsely  clothed  with  short 
inconspicuous  pubescence;  first  joint  cylindrical,  extending  to 
basal  third  of  pronotum,  and  three-fourths  as  long  as  third 
joint,  which  is  subequal  in  length  to  fourth.  Pronotum  slightly 
wider  than  long,  slightly  narrower  at  base  than  apex,  and  widest 
at  apical  third;  sides  unarmed,  arcuately  rounded  anteriorly, 
and  more  attenuate  toward  base;  base  and  anterior  margin 
transversely  truncate;  surface  regularly  convex,  and  rather 
densely  coarsely  punctate.  Scutellum  broadly  rounded  behind. 
Elytra  distinctly  wider  than  pronotum,  sides  parallel  to  near 
apical  fourth,  then  arcuately  attenuate  to  the  tips,  which  are 
separately  broadly  rounded;  surface  coarsely  densely  punctate, 
the  punctures  denser  and  more  irregularly  placed  in  basal  re- 
gion, forming  distinct  rows  toward  sides  and  becoming  more 
obsolete  toward  apex,  the  cinereous  pubescence  forming  on  each 
elytron  a  more  or  less  distinct  broad  spot  at  basal  fourth  and 
a  narrow  zigzag  fascia  at  apical  fourth,  behind  which  the  sur- 
face is  distinctly  variegated.  Beneath  obsoletely  punctate  and 
sparsely  clothed  with  short  recumbent  cinereous  pubescence; 
last  abdominal  segment  broadly  subtruncate  at  apex ;  tibiae  nearly 
straight,  the  middle  pair  distinctly  emarginate  on  outer  margin. 

Length,  4  millimeters;  width,  1.5. 

Type  locality. — Sandakan,  Borneo. 

Type  in  United  States  National  Museum;  paratype  in  collec- 
tion of  C.  F.  Baker. 

Described  from  two  males  collected  at  the  type  locality  {Baker 
13506). 


DEUX  MELASID^E  NOUVEAUX  DES  PHILIPPINES 

Par  Ed.  Fleutiaux 
Nogent-sur-Marne,  France 

Bothrion  praeustum  sp.  nov. 

5  millimetres.  Allonge,  convexe,  attenue.  Dessus  jaune- 
rougeatre  sur  la  moitie  anterieure,  noir  sur  la  partie  posterieure 
des  elytres;  pubescence  de  la  couleur  du  fond.  Tete  convexe; 
ponctuation  ombiliquee  serree.  Antennes  a  deux  premiers  arti- 
cles jaunes,  les  autres  noiratres;  longuement  pectinees  a  partie 
du  3e.  Pronotum  plus  long  que  large,  peu  retreci  en  avant, 
arrondi  sur  les  cotes,  regulierement  convexe;  ponctuation  ombi- 
liquee serree.  Ecusson  triangulaire,  ponctue.  Elytres  atte- 
nues,  stries-ponctues ;  interstries  a  ponctuation  assez  grosse. 
Dessous  jaune.  Sillons  antennaires  larges,  profonds  et  lisses,  a 
aretes  vives.  Fossette  prosternale  nette  et  profonde.  Pattes 
jaune  clair. 

He  Sibuyan   (Baker). 

Tres  jolie  espece.  Differe  de  B.  bakeri,  par  sa  forme  atte- 
nuee  en  avant  et  en  arriere;  par  sa  couleur,  et  par  la  fossette 
prosternale  plus  grande. 

Scython  insulcatus  sp.  nov. 

9.5  millimetres.  Oblong,  convexe.  Dessus  jaune-rougeatre, 
avec  la  tete  une  tache  en  avant  du  pronotum  et  Tecusson  noirs ; 
pubescence  jaune,  obscure  sur  les  parties  noirs.  Tete  convexe, 
finement  et  peu  densement  ponctuee,  impressionee  en  avant; 
base  de  Tepistom  subegal  a  la  crete  sur  antennaire,  impres- 
sionee au  milieu,  bord  anterieure  sinue.  Antennes  noirs  et 
longues,  depassant  la  moitie  du  corps,  comprimis  et  fortement 
serriformes.  Pronotum  moins  long  que  large,  sinue  sur  les 
cotes,  tres  bombe,  deprime  a  la  base,  ponctue  comme  la  tete. 
Elytres  graduellement  arrondis  lateralement,  termines  par  une 
epine,  finement,  eparsement  et  irregulierement  ponctues,  stries- 
sillonnes.  Dessous  noir;  tout  le  propectus  jaune,  sauf  le  tour 
des  handles  anterieures.  Sillons  antennaires  nuls.  Metaster- 
num  et  abdomen  finement  pointilles;  pubescence  fine,  grisatre. 
Femurs  noiratres;  tibias  plus  ou  moins  rougeatres;  tarses  plus 
clairs. 
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He  Sibuyan   (Baker). 

Voisin  de  S.  nigriventris  Bonvouloir:  imoins  robuste;  ponc- 
tuation  fine  et  espacee;  une  tache  noir  en  avant  du  pronotum, 
jusque  sur  la  bord  anterieure;  elytres  entierement  jaunes. 

Cette  espece  est  particulierement  curieuse  par  Tabsence  de 
sillons  antennaires  comme  chez  les  Melasinse ;  elle  constitue  sous 
ce  rapport,  avec  certains  Plesiofornax  de  Madagascar,  une  ex- 
ception remarquable  chez  les  Eucneminse. 


NOTES  ON  JAPANESE  LEPIDOPTERA  AND  THEIR 
LARVAE :  PART  IX 

By   A.    E.    WlLEMAN 
Fellow  of  the  Entomological  Society  of  London 

ONE    COLORED    PLATE 

HETEROCERA 
GEOMETRIDiE 

BOARMIANiE 

Genus  EUCTENURAPTERYX  Warren 
Euctenurapteryx  Warren,  Novit.  Zool.  1    (1894)   399. 

Euctenurapteryx  maculicaudaria  Motschulsky. 

Plate  1,  fig.  1,  larva;  fig.  2,  food  plant. 

Japanese  name,  shirotsubame-edashaku,  kiracho,  ingaya  no  shakutori- 
chd. 

Accena  maculicaudaria  Motschulsky,  Bull.  Soc.  Nat.  Mosc.  1  (1866) 
196;  (Urapteryx)  Pryer,  Trans.  Asiat.  Soc.  Japan  12  (1884)  59; 
(Euctenurapteryx)  Leech,  Ann.  &  Mag.  Nat.  Hist.  VI  19  (1897) 
193;  (Ourapteryx)  Matsumura,  Cat.  Insect.  Jap.  1  (1905)  149, 
1  No.  1278;  Thousand  Insects  of  Japan  (Zoku  Nihon  Senchu  Zukai 
(Jap.)  (1910)  suppl.  2,  73,  No.  383,  pi.  23,  fig.  8,  ?;  (Urapteryx) 
Nagano,  Nawa's  Insect  World  [Konchu  Sekai  (Jap.)]  14  (1910) 
92,  pi.  5,  figs.  1-11,  larva,  pupa,  imago  <?;  Sasaki,  Nihon  Jumoku 
Gaichiihen  (Jap.)  ed.  3  (1910)  pt.  2,  9,  pi.  80,  larva,  imago  c?. 

Urapteryx  luteiceps  Felder  and  Rogenhofer,  Reise  Novara  Lep.  5 
(1875)  pi.  122,  fig.  2;  Staudinger,  Iris  10  (1897)  36;  Staudinger 
and  Rebel,  Cat.  Lep.  Pal.  1    (1901)   330,  No.  3758. 

The  larva  figured  (Plate  1,  fig.  1)  was  taken  in  May,  1901 
(figured,  May  31),  on  inu-gaya  (Cephalotaxus  drupacea  Siebold 
and  Zuccarini),  at  Yoshino,  Yamato  Province,  Honshu.  A  male 
imago  of  E.  maculicaudaria  Motschulsky  emerged  from  the  pupa 
resulting  from  this  larva  on  June  #6,  1901.  Three  male  and  two 
female  imagoes  also  emerged  from  similar  larvae  taken  at  the 
same  time  and  place.  The  pupa  is  inclosed  in  a  frail,  white  co- 
coon. I  describe  the  larva  from  my  artist's  original  figure  as 
follows : 

Larva. — Length,  67  millimeters.  Head  greenish  yellow,  with 
two,  slender,  black  streaks  on  each  side.     Color  light  green.     A 
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white,  longitudinal,  subdorsal  stripe  edged  above  and  below  with 
a  slender,  black  line,  the  upper  line  ends  at  segment  13,  the 
lower  line  curves  down  to  the  anal  segment;  above  the  upper 
black  line  is  another,  extending  from  segment  13  to  the  center 
of  segment  9  where  it  apparently  ceases.  A  spiracular  white 
stripe,  not  edged  with  black  lines,  ending  on  anal  segment;  be- 
low this  there  is  a  black,  slender,  longitudinal,  subspiracular 
line  extending  from  the  leg  on  segment  4  to  the  center  of  seg- 
ment 11;  legs  black;  prolegs  and  claspers  light  reddish  brown; 
spiracles  white,  ringed  with  brown  exteriorly. 

Nagano x  gives  a  life  history  of  E.  maculicaudaria  Mot- 
schulsky,  which  I  have  translated  into  English,  accompanied  by 
figures  and  descriptions  of  th^  larva,  pupa,  an'd  imago.     He  says  : 

A  larva  taken  at  Gifu,  Mino  Province,  in  April,  1909,  on  ara-kashi 
\Quercus  glauca  Thunberg],  spun  its  cocoon  on  May  10  and  turned  into  a 
pupa  on  May  13.  The  imago  emerged  on  May  29.  Another  larva  taken 
at  the  end  of  April,  1909,  on  sangoju  [Viburnum  odoratissimum  Ker.], 
pupated  on  May  3  and  the  imago  emerged  on  May  19.  An  examination 
of  the  dates  on  which  this  moth  is  captured  shows  that  it  is  also  taken 
at  Gifu  in  the  middle  of  October  and  there  are  therefore  probably  two  broods 
of  the  species  in  the  year.  It  is  not  yet  ascertained  in  which  stage  it 
passes  the  winter.  The  food  plants  are  various  species  of  kashi  [evergreen 
oak] ;  enishida   [Cytisus  scoparius  Link] ;   sangoju. 

Nagano  describes  the  larva  as  follows: 

Body  ashy  brown  sprinkled  with  minute  black  specks,  it  closely  resembles 
a  withered  twig.  On  each  side  of  the  head  there  is  a  black  spot,  on  the 
anterior  area  of  segment  3  to  which  one  pair  of  thoracic  legs  is  attached, 
there  is  a  subdorsal  wart,  or  projection.  The  shape  of  the  larva  exactly 
resembles  that  of  a  withered  twig;  there  is  a  wart  on  segment  5  situated 
posteriorly  and  laterally;  there  are  also  some  warts  on  the  posterior  part 
of  each  segment;  the  mediodorsal  line  is  marked  with  spots  shaped  like 
a  stirrup ;  on  segment  3  there  is  a  conspicuous,  half -moon-shaped,  white, 
mediodorsal  spot;  laterally  some  ridged  warts  or  projections;  each  seg- 
ment with  horizontal  skin  folds;  the  abdominal  legs  adjoin  the  claspers, 
are  basally  ridged  with  black  and  have  a  few  hairs;  ventrally  tinged 
with  white;  the  supra  ventral  line  generally  sparsely  sprinkled  with  black 
dots;  spiracles  encircled  with  black;  length  2  sun  [about  66  millimeters]. 

Sasaki 2  gives  figures  and  descriptions  of  the  larva  and  male 
imago  of  maculicaudaria.  He  names  the  imago  kiracho  and 
inugaya  no  shakutor-icho  (the  inu-gaya  geometer).  He  says 
that — 

1Nawa,s  Insect  World  (Knochu  Sekai)    14   (1910)   92,  pi.  5,  figs.  1-11. 
2Nihon  Jumoku  Gaichuhen   (Jap.)   ed.  3   (1910)   pt.  2,  9,  pi.  80,  larva, 
imago  <?.■ 
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The  larva  appears  in  May  and  feeds  upon  the  inu-gaya  (Cephalotaxus 
drupacea  Siebold  and  Zuccarini)  which  also  goes  by  the  names  of  hebo- 
debo;  hibi-gaya.  It  is  full  grown  between  the  end  of  May  and  the  com- 
mencement of  June  and  forms  a  cocoon  of  leaves  rolled  together.  The  imago 
emerges  in  the  middle  of  June.  The  full-grown  larva  is  green ;  length  1  sun 
[Japanese  inch]  7  or  8  bu  [about  56.1  to  59.4  millimeters] ;  dorsally  of  a 
light,  bright  color ;  ventrally  dark  colored ;  it  is  not  easy  to  find  as  the  color 
of  the  body  resembles  so  closely  the  leaves  of  the  inu-gaya;  mandibles, 
thoracic  and  abdominal  legs  are  all  dark  brown  and  there  is  a  patch  of  the 
same  color  on  the  anal  segment.  The  abdominal  legs  are  attached  to 
segments  9  and  12. 

Judging  from  the  descriptions  of  the  larva  of  maculicaudaria 
Motschulsky  given  by  Nagano  and  Sasaki,  there  are  apparently 
two  forms. 

The  form  described  by  Nagano  is  "ashy  brown,  sprinkled 
with  minute  black  specks;"  it  appears  in  April,  feteds  upon 
Quercus,  Viburnum,  and  Cytisus,  and  the  imago  emerges  in 
May.  The  form  described  by  Sasaki  is  green,  it  appears  in 
May  and  June,  feeds  upon  Cephalotaxus,  and  the  imago  emerges 
in  the  middle  of  June.  The  larva  figured  by  me  agrees  in  color 
with  the  form  figured  and  described  by  Sasaki.  It  was  also 
taken  on  Cephalotaxus  drupacea  Siebold  and  Zuccarini  in  May, 
and  the  imago  emerged  in  the  middle  of  June.  As  remarked 
by  Sasaki,  the  larva  "is  not  easy  to  find  as  the  color  of  its 
body  resembles  so  closely  the  leaves  of  the  inu-gaya  [Cephalo- 
taxus'] ."  It  is  an  example  of  procryptic  colors  3  affording  a 
general  protective  resemblance  which  Poulton  defines  as  "con- 
cealment as  a  protection  against  enemies  effected  by  colors 
which  harmonize  with  the  total  artistic  effects  of  the  immediate 
environment." 

Leech 4  remarks : 

Among  the  species  in  Pryer's  collection  is  a  remarkable  female  aberra- 
tion from  Yokohama,  in  which  the  usual  white  colour  is  replaced  by  pale 
greyish  brown;  the  transverse  lines  are,  in  consequence  of  the  ground- 
colour, indistinct,  but  they  are  more  ferruginous  in  colour  as  also  are 
the  fringes  and  spots  at  angle  of  the  secondaries. 

This  specimen,  alluded  to  by  Leech,  and  also  by  Pryor,  is 
now  in  the  British  Museum  collection. 

Local  distribution. — Honshu,  Musashi  Province,  Yokohama 
(Pryer) :  Tokyo,  September  (Wileman) :  Shinano  Province,  Oi- 
wake   (Pryer)  :  Echizen  Province,  Tsuruga    (Leech)  :   Sagami 

8  Vide  Wileman,  Philip.  Journ.  Sci.  §  D  9  (1914)  table  1,  facing  page 
248. 

4  Ann.  &  Mag.  Nat.  Hist.  VI  19  (1897)  193. 
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Province,  Hakone,  June  (Wileman)  :  Yamato  Province,  Yo- 
shino,  June,  August,  September  ( Wileman) .  Hokkaido,  Oshima 
Province,  Hakodate,  August  (Leech).  Matsumura  records  the 
species  from  Hokkaido  and  Honshu. 

Time  of  appearance. — Larva,  April  to  June;  imago,  May, 
June,  July?,  August,  September,  October;  double-brooded? 

General  distribution. — Eastern  China;  Japan  (Leech).  Ko- 
rea; Manchuria;  eastern  Siberia,  Ussuri  (Matsumura). 

Genus  CROCALLIS  Treitschke 
Crocallis  Treitschke,  Eur.  Schmett.  VI  1    (1827)   151. 

Crocallis  obliquaria  Moore. 

Plate  1,  figs.  3  and  4,  larva,  light  form,  lateral  and  dorsal  aspects; 

figs.  5  and  6,  larva,  dark  form,  lateral  and  dorsal  aspects;  fig.  7, 

food  plant.     Larva  of  forma  arida  Butler. 
Japanese  name,   eguritsuma-edashakii. 
Crocallis    obliquaria   Moore,    Proc.    Zool.    Soc.    London    (1867)    622; 

Hampson,   Moths   India   3    (1895)    232,   fig.   125,   <?;    (Gonodontis) 

Staudinger  and  Rebel,   Cat.   Lep.   Pal.   1    (1901)    329,  No.  3745; 

Matsumura,  Cat.  Insect.  Jap.  1    (1905)   148,  No.  1267;  Thousand 

Insects  of  Japan  [Zoku  Nihon  Senchu  Zukai  (Jap.)]  suppl.  2,  87,  No. 

408,  pi.  24,  fig.  18,  ?. 
Crocallis  angularia  Moore,  Proc.  Zool.  Soc.  London  (1867)  622. 
Crocallis  bivittaria  Moore,  Proc.  Zool.  Soc.  London  (1867)  622. 
Niphonissa  arida  Butler,  Ann.  &  Mag.  Nat.  Hist.  V  1    (1878)   394; 

111.  Typ.  Lep.  Het.  3    (1879)    31,  pi.  48,  fig.  7,  c?;   Pryer,  Trans. 

Asiat.    Soc.   Japan    12    (1884)    60,    No.    287;     (Crocallis)    Leech, 

Ann.  &  Mag.  Nat.  Hist.  VI  19    (1897)  222. 
Crocallis  biUnearia  Swinhoe,  Proc.  Zool.  Soc.  London   (1889)   423. 
Crocallis   heydena   Swinhoe,   Trans.    Ent.    Soc.   London    (1894)    203. 

There  are  two  forms  of  the  larva,  one  light  in  color,  the  other 
dark. 

Form  1  (light  form). — Plate  1,  figs.  3  and  4.  The  larva 
figured  was  taken  in  December,  1900  (figured,  December  4),  at 
Kobe,  Settsu  Province,  Honshu,  on  carrot,  Japanese!  name  ninjin 
(Daucus  carota  Linnaeus) .  From  this  form  I  reared  two  male 
imagoes  of  arida  Butler  on  April  10  and  15,  1901. 

Form  2  (dark  form). — Plate  1,  figs.  5  and  6.  I  have  bred 
imagoes  of  arida  from  this  form  of  the  larva  taken  at  Kobe 
which  also  feeds  upon  carrot. 

I  describe  form  1  and  form  2  of  the  larva  from  my  artist's 
original  figures  as  follows: 

Form  1. — Length,  66  millimeters.  Color  laterally  light  ashy 
gray  with  a  broad,  blackish  brown,  mediodorsal  stripe,  atten- 
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uated  at  each  segmental  suture  and  broadened  out  to  an  angle 
at  the  center  of  each  segment;  slightly  darker,  paired,  longitu- 
dinal, faint  mediolateral  lines;  spiracles  ashy  gray  encircled 
with  black;  all  legs,  prolegs,  and  claspers  light  ashy  gray; 
ventrum  dark;  segment  13  is  slightly  humped. 

Form  2. — Length,  66  millimeters.  Color  much  darker,  espe- 
cially laterally;  mediodorsal  stripe  not  so  clear  and  conspicuous. 

Imago. — Hampson  5  remarks : 

*  *  *  the  outer  margin  may  be  hardly  crenulate  or  strongly  toothed ; 
the  ground-color  much  yellower  with  fuscous  blotches;  the  antemedial  line 
may  be  prominent  or  entirely  obsolete  and  in  typical  obliquaria  the  post- 
medial  line  of  the  fore  wing  is  straight  and  oblique  from  near  the  apex. 

Crocallis  obliquaria  and  arida  are  the  only  forms  of  this 
species  found  in  Japan.  The  imago  is  to  be  taken  in  the  winter 
months  from  November  to  March  by  beating  the  withered  leaves 
still  clinging  to  the  two  species  of  dwarf  oaks,  ko-nara  (Quercus 
glandulifera  Blume)  and  kunugi  (Quercus  serrata  Thunberg). 

I  am  inclined  to  think  that  carrot  is  not  the  true  food  plant  of 
this  species,  but  that  it  probably  feeds  upon  dwarf  oak  in  spring 
and  summer.  My  larvae  were  taken  in  December  when  the  oak 
leaves  have  all  withered  and  are  still  clinging  in  some  numbers 
to  the  trees.  The  hibernating  larvae,  therefore,  would  naturally 
be  obliged  to  seek  for  low-growing  plants  as,  at  this  time  of  the 
year,  the  leaves  of  not  only  the  oaks  but  of  all  other  trees,  with 
the  exception  of  the  nondeciduous  ones  and  conifers,  have  all 
withered  and  fallen.  The  type  of  C.  arida,  from  Yokohama 
(Jonas) ,  is  in  the  British  Museum  collection. 

Local  distribution. — Honshu,  Musashi  Province,  Yokohama 
(Pryer)  :  Tokyo,  September,  October  (Wileman)  :  Shinano  Prov- 
ince, Oiwake  (Leech) :  Karuizawa,  August  (Wileman)  :  Shimot- 
suke  Province,  Nikko,  September  (Leech) :  Yamato  Province, 
Yoshino,  September,  October  (Wileman)  :  Settsu  Province,  Kobe, 
April,  bred  (Wileman).  Hokkaido,  Oshima  Province,  Hako- 
date, May  (Wileman).  Matsumura  records  the  species  from 
Honshu  only. 

Time  of  appearance. — Larva,  November  and  December ;  imago, 
April,  May,  August  to  March.  Probably  two  or  perhaps  three 
broods  of  the  imago  in  the  year. 

General  distribution. — India  (northwestern  Himalayas,  Kha- 
sis) ;  Japan  (Hampson).  Western  China  (Leech).  Manchuria 
(Matsumura) . 

5  Moths  India  3  (1895)  232. 
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Genus  PERCNIA  Guenee 

Percnia  Gu£n£e,  Phal.  2    (1857)   216. 
Percnia  giraffata  Guenee. 

Plate  1,  fig.  8,  larva. 

Japanese  names,  o-gomadara-edashaku 8  and  mamushi-bori. 

Abraxas  giraffata  Guenee,  Phal.  2  (1857)  205;  (Perenia)  Pryer, 
Trans.  Asiat.  Soc.  Japan  12  (1884)  72,  No.  495;  Hampson,  Moths 
India  3  (1895)  309;  Leech,  Ann.  &  Mag.  Nat.  Hist.  VI  19  (1897) 
456;  Matsumura,  Cat.  Insect.  Jap.  1  (1905)  142,  No.  1218;  Mukai- 
gawa  and  Nagano,  Nawa's  Insect  World  [Konchu  Sekai  (Jap.)] 
15   (1911)   50,  pi.  4,  figs.  1-6,  ova,  larva,  pupa,  imago. 

Rhyparia  grandaria  Felder,  Wien.  Ent.  Mo.  (1862)  39;  Felder 
and  Rogenhofer,  Reise  Novara  5   (1875)  pi.  129,  fig.  28. 

The  larva  figured  (Plate  1,  fig.  8)  was  taken  in  July,  1901 
(figured,  July  20),  at  Yoshino,  Yamato  Province,  Honshu,  on 
persimmon,  Japanese  name  kaki  (Diospyros  kaki  Linnseus) .  A 
female  imago  of  giraffata  Guenee  emerged  from  the  pupa  result- 
ing from  this  larva  on  July  29,  1901.  I  describe  the  larva  of 
giraffata  from  imy  artist's  original  figure  as  follows : 

Larva. — Length,  about  65  millimeters.  Head  yellowish, 
speckled  with  minute  white  points,  slightly  hairy.  Color  light 
purplish  gray.  A  conspicuous  purplish  black  dorsal  and  subdor- 
sal eyelike  ocellus  on  each  side  of  segment  4  (counting  head  as 
segment  1)  ;  this  ocellus  is  intersected  subdorsally  by  a  yellowish, 
half -moon-shaped  streak ;  an  irregular  lateral  series  of  purplish 
black,  slender  lines,  some  longitudinal,  others  irregularly  curved ; 
a  longitudinal,  ochraceous  brown,  subspiracular  stripe  dotted 
with  minute  white  specks;  legs  light  ochraceous,  with  three 
black  spots;  prolegs,  claspers,  and  anal  flap  ochraceous  brown; 
spiracles  purplish  gray,  ringed  with  black  exteriorly.  Mukai- 
gawa  7  gives  a  description  of  the  larva  of  Percnia  giraffata  Gue- 
nee, accompanied  by  figures  of  the  ova,  larva,  pupa,  and  imago 
drawn  by  Nagano.     He  says  that — 

The  larva  resembles  a  mamushi  [Japanese  viper],  and  it  feeds  upon 
kaki  [persimmon,  Diospyros  kaki  Linnaeus].  It  hangs  down  by  a  thread 
when  alarmed  and  enters  the  earth  in  order  to  pupate.  There  are  two 
broods  in  the  year.  Imagoes  taken  between  the  end  of  May  and  the 
commencement  of  June  laid  their  eggs  on  the  surface  of  persimmon  leaves 
and  hatched  after  the  expiration  of  about  two  weeks.     They  entered  the 

*  Matsumura  also  gives  the  name  o-gomadara-edashaku  to  Percnia  feli- 
naria  Guenee  var.  formosana  Matsumura,  Zoku  Nihon  Senchu  Zukai  (1910) 
suppl.  2,  112,  No.  451,  pi.  26,  fig.  8,  <?. 

T  Nawa's  Insect  World  (Konchu  Sekai)  15  (1911)  50,  pi.  4,  figs.  1-6, 
ova,  larva,  pupa,  imago. 
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earth  between  the  commencement  and  middle  of  July  and  pupated.  The 
imagoes  emerged  at  the  end  of  July  when  they  laid  eggs.  These  eggs 
hatched  in  three  or  four  days  and  the  larvae  were  full-grown  by  the 
commencement  and  middle  of  September  when  they  entered  the  earth 
and  pupated.  They  passed  the  winter  in  the  pupal  stage  and  the  imagoes 
emerged  in  the  following  year. 

Mukaigawa  describes  the  larva  as  follows: 

When  full  grown  it  measures  in  length  1  sun  [Japanese  inch],  8  or  9 
bu  [59.4  to  62  millimeters].  Head  reddish  brown,  sprinkled  with  yellowish 
white  specks;  a  broad,  black,  longitudinal,  dorsal  stripe;  subdorsal  stripe 
broadly  yellowish  brown,  with  irregular,  slender,  curved,  blackish  brown 
lines;  laterally  and  ventrally  black;  ventrum  medially  light  colored; 
laterally  sprinkled  with  purplish  white  dots;  a  specially  striking  feature 
is  that  segments  3  and  4  are  conspicuously  enlarged;  segment  3  has  a 
dorsal  and  lateral  black,  elliptical  spot  and  also  another  spot  of  the  same 
color  shaped  like  an  eyebrow,  both  of  which  give  the  two  spots  an  eyelike 
appearance;  dorsally  this  eyelike  spot  is  centered  with  black;  a  yellow 
spot  connects  both  eye  spots.  The  larva  varies  more  or  less  as  there 
are  some  of  them  which  are  entirely  tinged  with  ashy,  light  green. 

This  larva  is  an  example  of  the  class  of  protective  mimicry 
alluded  to  by  Poulton  under  pseudaposematic  colors.8  He  de- 
fines this  as  "an  appearance  which  deceptively  suggests  some- 
thing unpleasant  or  dangerous  to  an  enemy."  As  has  been 
observed  by  Mukaigawa,  the  larva  has  a  certain  resemblance  to 
the  mamushi  (Japanese  viper).  This  snakelike9  resemblance 
of  some  larvae  has  been  referred  to  in  the  course  of  these  papers 
in  the  cases  of  Ophideres  tyrannus  Guenee  and  Theophila  man- 
darina  Moore,  which  have  terrifying  eyelike  spots ;  and  of  Theo- 
phila falcigera  Butler,  which  suggests  a  cobralike  serpent. 

Local  distribution. — Honshu,  Fujisan  (Pryer)  :  Yamato  Prov- 
ince, Yoshino,  June,  July  (Wileman)  :  Shimotsuke  Province, 
Nikko,  August  (Wileman).  Kyushu,  Hyuga  Province,  Nakato, 
July  (Wileman)  :  Higo  Province,  Iidasan,  May,  June  (Wileman). 
Very  common  at  light  at  Yoshino. 

Time  of  appearance. — Two  broods  in  the  year.  The  cycle  of 
existence  is  approximately  as  follows :  First  brood :  Ovum,  May 
and  June;  larva,  May,  June,  and  July;  pupa,  July;  imago,  July 
and  August.  Second  brood:  Ovum,  August;  larva,  September; 
pupa,  September,  October  to  May ;  imago,  May  and  June. 

General  distribution. — Sikhim;  Burma  (Hampson).  Japan, 
central  and  western  China  (Leech). 

8  Vide  Wileman,  Philip.  Journ.  Sci.  §  D  9  (1914)  table  1,  facing  page  248. 
•Philip.  Journ.  Sci.  §  D  10   (1915)  348-356. 
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Genus  ARICHANNA  Moore 
Arichanna  MOORE,  Proc.  Zool.   Soc.  London    (1867)    658. 
Arichanna  fraterna  Butler. 

Plate  1,  fig.  9,  larva;  fig.  10,  food  plant. 

Japanese  names,  kishita-edashaku,  madara-kintabaga  (recte  ?  kishi- 
tabaga) . 

Rhyparia  fraterna  Butler,  111.  Typ.  Lep.  Het.  2  (1878)  53,  pi.  37, 
fig.  9. 

Arichanna  melanaria  Leech  (nee  Linnaeus),  Ann.  &  Mag.  Nat. 
Hist.  VI  19  (1897)  436;  Staudinger  and  Rebel,  Cat.  Lep.  Pal.  1 
(1901)  323,  No.  3691  (part.) ;  Matsumura,  Cat.  Insect.  Jap.  1 
(1905)  139,  No.  1199  (part.) ;  Thousand  Insects  of  Japan  [Zoku 
Nihon  Senchu  Zukai  (Jap.)]  (1910),  suppl.  2,  114,  No.  454,  pi.  26, 
fig.  11,  c?  (part.) ;  Nagano,  Nihon  Rinshirui  Hanron  (Jap.)  (1905) 
231,  pi.  10,  fig.  12  (?  part.);  Nawa's  Insect  World  [Konchu  Sekai 
(Jap.)]  19  (1915)  226,  pi.  11,  larva,  pupa,  imago  3  2  (part.) ;  Prout, 
Seitz's  Macrolep.  Faun.  Pal.  4  (1914)  304,  pi.  14,  fig.  6,  <$  (part.). 

Icterodes  fraterna  Pryer,  Trans.  Asiat.  Soc.  Japan  12   (1884)  72. 

The  larva  figured  (Plate  1,  fig.  9)  was  taken  in  April,  1901 
(figured,  April  30),  at  Nara,  Yamato  Province,  on  basui-boku 
(Latin  name?).  A  female  imago  of  Arichanna  fraterna  Butler 
emerged  from  the  pupa  resulting  on  May  23,  1901,  and  another 
male  imago  was  bred  on  the  same  date  from  a  larva  taken  at 
the  same  time  and  place. 

The  larvae  were  very  common,  in  a  semigregarious  state,  at 
Nara  in  April,  and  the  imago  occurs  there  in  abundance  in 
May,  when  I  beat  it  out  of  bushes  in  the  woods  in  great  numbers. 

I  have  been  unable  to  identify  the  Japanese  name  basui-boku, 
given  to  this  shrub.  It  may  be  a  name  given  locally  at  Nara. 
I  believe  that  it  is  identical  with  Pieris  japonica  D.  Don,  known 
in  Japan  as  asebi  or  asebo.  Pieris  japonica  is  given  by  Nagano 
as  the  food  plant  of  Arichanna  melanaria  Linnaeus  10  and  A. 
jaguararia  Guenee11  so  that  the  larvae  of  these  two  species, 
which  much  resemble  each  other,  apparently  feed  on  the  same 
food  plant. 

I  describe  the  larva  of  fraterna  Butler  from  my  artist's 
original  figure  as  follows : 

Larva. — Length,  about?  45  millimeters.  Head  ochraceous 
brown.  Body  light  yellow,  rather  darker  on  the  anal  segment; 
a  dark,  longitudinal,  mediodorsal  line;  a  longitudinal,  subdorsal 
series  of  minute  black  dots,  two  on  each  segment;  an  irregular 

10  Nawa's  Insect  World  (Konchu  Sekai)    19    (1915)   226. 
"Nawa's  Insect  World   (Konchu  Sekai)    17    (1913)    133. 
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series  of  mid-lateral,  spiracular  and  subspiracular  black  dots; 
legs  and  prolegs  light  ochraceous  brown. 

Arichanna  fraterna  Butler  has  hitherto  been  regarded  as  a 
synonym  of  the  European  species  Arichanna  melanaria  Lin- 
naeus and  is  so  treated  in  Staudinger's  catalogue  and  also  by 
Leech  12  and  by  Nagano.13  Butler  in  his  description  of  fra- 
terna 14  says : 

Closely  allied  to  R.  melanaria  of  Europe,  but  half  as  large  again,  the 
primaries  with  the  series  of  black  spots  more  crowded  together,  leaving 
broad  white  bands  between  the  basal,  central  and  submarginal  series: 
secondaries  with  the  spots  larger  and  therefore  forming  three  well-defined 
series  in  addition  to  the  discocellular  spot.  Expanse  of  wings  2  inches  1 
line.     Yokohama  (Jonas  and  Pryer). 

In  the  national  collection  at  the  Natural  History  Museum, 
South  Kensington,  Arichanna  fraterna  Butler  is  separated  from 
A.  melanaria  Linnaeus  and  is  given  specific  rank.  Of  the  former 
species  there  is  a  series  of  six  males  and  five  females,  all  of 
which  come  from  various  localities  in  Japan;  namely,  Oiwake, 
Hakone,  Tokyo,  and  Yokohama.  The  series  of  melanaria  con- 
sists of  eleven  males  and  six  females,  all  European  specimens. 
The  series  of  these  two  species  show  the  following  differences: 

Butler  observes  in  his  description  of  the  male  type,  which 
probably  was  the  only  specimen  he  had  before  him,  that  fraterna 
is  "half  as  large  again"  as  melanaria.  In  Table  1  are  recorded 
measurements  taken  from  the  series  of  the  two  species,  showing 
the  expanse  of  their  wings. 

Table  1. — Expanse  of  ivings  of  Arichanna  fraterna  and  A.  melanaria. 


Species. 

Sex. 

Maximum 
expanse. 

mm. 
58 
56 
48 
50 

Minimum 
expanse. 

mm. 
44 
46 
42 
42 

Arichanna  fraterna-    .. 

Male 

Female 

Male 

Female 

Do 

Arichanna  melanaria. 

Do 

Antennse. — The  antennae  of  fraterna  seem  to  be  of  a  stouter 
build  than  those  of  melanaria  in  which  the  pectinations  are 
slenderer. 

Markings. — Arichanna  fraterna  has  the  general  appearance 
of  being  more  conspicuously  and  heavily  marked  than  melana- 

12  Ann.  &  Mag.  Nat.  Hist.  VI  19   (1897)   436. 

"Nawa's  Insect  World  (Konchu  Sekai)   19   (1915)  226. 

"Rhyparia  fraterna,  111.  Typ.  Lep.  Het.  2   (1878)   53,  pi.  37,  fig.  9. 
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via.  In  fraterna,  as  Butler  observes,  the  black  spots  of  the  fore- 
wings  are  more  "crowded  together,"  and  they  are  also  partially 
coalescent  which  is  not  the  case  in  melanaria;  in  melanaria  also 
these  black  spots  are  decidedly  smaller.  On  the  hind  wings 
the  maculation  of  fraterna  is  more  or  less  connected,  forming 
bands,  in  some  cases  very  decided  ones,  whilst  in  melanaria 
the  maculation  is,  as  a  rule,  well  separated.  One  female  spec- 
imen of  frateima  from  Yokohama  seems  to  come  nearer  to  mela- 
naria from  Europe  than  any  of  the  ten  other  specimens  of  the 
series  and  the  maculation  of  both  fore  and  hind  wings  more 
resembles  that  of  melanaria. 

Nagano  gives  an  account  of  the  life  history  of  Arichanna 
melanaria,  in  the  bibliography  of  which  he  includes  Icterodes 
fraterna  as  a  synonym.  He  doubtless  refers  to  Rhyparia  fra- 
terna Butler.  I  am  unable  to  say  whether  typical  melanaria 
is  taken  in  Japan,  but  am  content  to  separate  the  two  species 
provisionally  in  accordance  with  the  arrangement  in  the  British 
Museum  until  European  and  Japanese  lepidopterists  have 
thoroughly  examined  their  respective  affinities.  This  may 
involve  an  examination  of  the  genitalia  of  the  two  species. 
Meanwhile,  with  a  view  of  providing  some  material  for  future 
investigation,  I  give  a  translation  made  by  me  of  parts  of  Na- 
gano's article  on  melanaria,  including  a  description  of  the  larva 
which,  no  doubt,  refers  to  that  of  fraterna  Butler ;  also  transla- 
tions from  several  German  authors  of  descriptions  of  the  larva 
of  melanaria, 

DESCRIPTIONS  FROM  VARIOUS  AUTHORS 

DESCRIPTION    OF   LARVA    FROM    NAGANO15 

Head  yellowish  brown  emitting  yellowish  white  hairs;  eyes  black; 
dorsal  region  pale  purplish  white;  ventrum  and  anal  region  light  yellowish 
brown;  the  whole  body  marked  longitudinally  and  transversely  with  black 
and  with  black  dots;  the  dorsal  line  is  double  and  is,  more  or  less,  marked 
with  a  series  of  dotted  lines;  the  subdorsal  line  is  also  double  and  some 
black  dots  are  present  between  its  two  lines,  one  or  two  on  each  segment, 
the  lateral  line  is  also  double  marked  with  a  row  of  dots;  spiracles  dark, 
tinged  with  blackish  green;  black  dots  behind  the  spiracles  and  also  a 
black  dot  beneath  them;  a  row  of  dots  near  the  subspiracular  line  and  a 
row  of  black  spots  on  the  same  line;  a  row  of  dots  and  spots  also  on  the 
supra  ventral  line;  the  ventral  line  is  double  and  between  its  two  lines 
the  area  is  a  light  yellow  but  not  on  the  last  segment;  a  row  of  transverse 
black  dots  on  segment  12;  legs  and  prolegs  are  both  yellow;  when  full 
grown  the  larva  measures  9  bu  [29.7  millimeters]. 

13Nawa's  Insect  World   (Konchu  Sekai)    19    (1915)   226. 
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This  species  [Arichanna  melanaria  Linnaeus]  is  single-brooded  and  the 
time  of  its  appearance  and  the  conditions  of  its  life  history  almost  agree 
with  those  of  the  hyomon-edashaku  [Arichanna  jaguararia  Guenee].  The 
larva  is  found  in  March  and  feeds  upon  the  leaves  of  the  asebi,  Pieris 
japonica  [D.  Don).  In  Europe  it  is  said  to  feed  upon  kurosume  no  ki, 
Vaccinium  uliginosum  [Linnaeus] ) .  Both  of  these  shrubs  belong  to  the  order 
of  Ericaceae  and  V.  uliginosum  also  occurs  in  Japan.  If,  therefore,  careful 
search  were  made  it  might  be  discovered  that  the  larva  feeds  upon  V. 
uliginosum  in  Japan  also.  Moreover,  as  several  genera  allied  to  these 
two  shrubs  are  rather  numerous  in  Japan  it  may  probably  happen  to  feed 
upon  others  on  which  one  would  never  expect  to  find  it.  It  usually  pupates 
between  the  end  of  April  and  the  commencement  of  May  and  the  imago 
emerges  between  the  end  of  May  and  the  commencement  of  June.  The 
larva  of  this  species  is  decimated  in  surprising  numbers  by  the  attacks 
of  parasitic  flies,  which  is  also  the  case  as  regards  the  hydmon-edashaku. 
The  annual  cycle  of  its  metamorphoses  is  not  yet  known  but,  as  larvae 
which  have  grown  to  about  3  bu  [9.9  millimeters]  in  length  may  be  seen 
at  the  end  of  March,  I  think  that  it  probably  hibernates  in  the  larval  stage. 

DESCRIPTION  OF  LARVA  OF  RHYPARIA  MELANARIA  FROM  HOFMANN  ,§ 

Larva  2.5  centimeters  long,  black  with  double,  yellow,  medial-  and  double, 
yellow  collateral  lines;  on  the  fifth  to  the  eighth  segment  the  collateral  lines 
are  in  many  specimens  quite,  or  almost  quite,  interrupted,  thus  producing 
large  deep  black  spots  on  both  sides  of  the  medial  line. — Cervical  plate 
black,  divided  from  the  medial  line  edged  broadly  white  in  front.  Head 
bright  chestnut  color,  unmarked,  narrower  than  the  first  segment  slightly 
notched  on  the  vertex.  Anal  flap  obtusely  triangular,  black.  Tubercles 
very  small,  not  visible  without  magnification.  Spiracular  lines  very  broad, 
light  yellow,  traversed  by  two  interrupted  and  waved,  slender,  black  lines. 
Spiracles  large,  black,  rusty  yellow;  on  the  three  last  segments,  especially, 
very  conspicuous  spots  and  three  large  black  dots  surrounded  by  very  small 
tubercles.  Ventrum  traversed  by  a  broad,  light  yellow,  medial  line  and 
on  both  sides  by  two  side  lines,  of  which  the  interior  one  is  reddish  yellow 
and  broad,  the  exterior  one  pale  yellow  and  slender;  between  the  latter  and 
the  spiracular  stripe  another  indistinct,  interrupted,  yellow,  longitudinal 
line;  all  feet  red-brown.  Lives  in  May  on  the  marsh  bilberry  (Vaccinium 
uliginosum)  and  pupates  in  the  earth  without  spinning  a  cocoon  into  a 
brownish  yellow  pupa.  (Wild.  378,  pi.  10,  fig.  4.)  Emerges  in  July. 
Distributed  in  several  regions  of  northern  Germany,  in  the  Alps,  in  southern 
France,  Sweden,  Lapland,  Russia,  and  Siberia. 

DESCRIPTION   OF  LARVA  OF  ARICHANNA   MELANARIA  FROM  REBEL17 

The  larva  yellow,  with  numerous  (8)  waved  black  longitudinal  lines, 
which  thicken  into  stripes  above  the  margin  of  the  sides  which  are  spotted 
with  orange-yellow.  Head  and  thoracic  legs  bright  brown.  Lives  in  May 
on  the  marsh  bilberry  (Vaccinium  uliginosum) .  The  pupa  brownish  yellow, 
with  conical  cremaster,  which  ends  in  two  spines. 

"Die  Raupen  der  Grossen  Schmetterlinge  Europas  (1893)  178,  pi.  40,  fig. 
16a. 

17  Berge's  Schmetterlingsbuch,  ed.  9  (1910)  383,  pi.  40,  fig.  14,  imago  <$ 
(no  figure  of  larva). 
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DESCRIPTION    OF   LARVA   OF   ARICHANNA   MELANARIA   FROM    HOFMANN  1S 

The  larva,  plate  40,  fig.  16,  with  bright  brown  head,  is  yellow  with 
numerous  black,  waved  longitudinal  lines,  which  thicken  into  stripes  above 
the  margin  of  the  sides  which  is  bright  and  spotted  with  orange-yellow. 
Lives  in  May  on  the  marsh  bilberry   (V actinium  uliginosum). 

Nagano,19  in  his  introductory  remarks  concerning  Arichanna 
melanaria  L.,  says  that — 

*  *  *  this  species  much  resembles,  both  in  form  and  habits,  the 
closely  allied  species  Arichanna  jaguararia  Guenee,  the  larva  of  which  also 
feeds  upon  the  same  food  plant  as  melanaria;  namely,  Pieris  japonica 
D.  Don,  known  in  Japan  as  asebi  or  asebo. 

This  being  so,  I  think  that  it  may  possibly  be  of  some  use 
for  future  investigation  if  I  give  here  a  translation  of  Nagano's 
description  of  the  larva  of  jaguararia  which,  however,  is  a 
quite  distinct  species. 

LARVA    OF    ARICHANNA    JAGUARARIA    GUENEE;     JAPANESE    NAME, 
HYOMON-EDASHAKU 

Head  yellowish  brown  emitting  black  hairs;  eyes  black;  body  yellow, 
slightly  tinged  with  brown;  dorsal  line  pale  brown,  indistinct;  subdorsal 
line  with  a  few,  small,  black  dots  on  each  segment;  lateral  line,  with  one  or 
two  black  dots,  or  black  spots,  on  each  segment;  the  subspiracular  line  is 
also  marked  with  one  black  dot  on  each  segment;  the  size  of  these  black 
dots,  or  spots,  varies  more  or  less  according  to  the  larva  and  sometimes 
they  are  absent;  some  larvae  also  are  well  marked  on  the  whole  body  with 
black  spots  whilst  others  are  sparsely  marked;  spiracles  black  encircled 
with  black;  the  supra  ventral  line  also  has  a  small  black  dot  on  each 
segment;  the  spots  on  segments  4  and  5  are  the  largest,  they  are  however 
sometimes  indistinct;  tips  of  thoracic  legs  dark  brown;  the  base  marked 
externally  with  a  black  spot;  also  the  base  of  these  legs  is  marked  in- 
ternally with  a  deep  brown  line;  when  full  grown  the  larva  attains  a  length 
of  1  sun  [Japanese  inch]  and  2  bu  [39.6  millimeters]. 

*  *  *  jaguararia  has  one  brood  in  the  year.  The  larva  may  be  seen 
in  March.  It  feeds  upon  asebi  (Pieris  japonica  D.  Don).  It  generally 
pupates  at  the  commencement  of  May,  and  the  imago  emerges  at  the 
commencement  of  June.  The  larva  is  to  be  seen  in  great  numbers  from 
the  middle  to  the  end  of  April  on  the  leaves  of  the  asebi.  A  great  number 
of  them  are  subject  to  the  attacks  of  a  parasite  and,  therefore,  very 
few  of  them  reach  the  pupal  stage,  whilst  those  which  attain  the  imago 
stage  are  still  scarcer.  The  parasite  lays  its  eggs  on  the  external 
surface  of  the  larva.  These  eggs  are  almost  silvery  white  in  color. 
They  are  sometimes  deposited  by  the  parasite  at  the  anal  extremity  of  the 
larva,  but  more  generally  on  the  thoracic  segments.     The  larvse  examined 

18  Die  Schmetterlinge  Europas,  ed.  Spuler  2  (1903-1910)  87,  pi.  58,  fig.  31, 
imago  <?;  4   (1910)   pi.  40,  fig.  16a,  larva,  fig.  166,  pupa. 

"Nawa's  Insect  World  (Konchu  Sekai)  17  (1913)  133,  pi.  8  (larva, 
pupa,  imago  c?). 
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by  me  were  infested  with  at  least  one  egg  of  the  parasite  and  in  many 
cases  with  five  eggs.  I  have  taken  some  scores  of  these  larvae  annually 
for  some  years  past  and  have  reared  them  but  they  have  all  died,  either 
previous  to  pupation  or  during  the  pupal  stage,  owing  to  the  injury  inflicted 
upon  them  by  these  parasites,  and  I  have  scarcely  ever  been  able  to  obtain 
any  imagoes  from  them.  Dating  from  the  year  before  last  up  to  last  year 
[1912]  I  have  reared  young  larvae  which  were  not,  so  far,  infested  by  the 
eggs  of  these  parasites  and  have  only  succeeded  in  rearing  one  imago  from 
the  whole  number.  From  this  experience  I  have  learned  that  the  propor- 
tion of  imagoes  of  this  species  which  emerges  from  the  larva  probably  does 
not  exceed  one  in  a  hundred.  The  number  of  females  bred  is  also  much  less 
in  comparison  with  the  number  of  males.  (As,  for  the  foregoing  reasons, 
I  have  never  been  able  to  obtain  eggs,  I  have  never  been  able  to  trace  the 
life  history  satisfactorily.  I  had  larvae  at  the  end  of  March  which  measured 
about  3  bu  [9.9  millimeters]  in  length,  and  I  infer  from  this  that  the 
species  probably  passes  the  winter  in  the  larval  stage.  The  pupal  stage 
lasts  from  the  beginning  of  May  to  the  beginning  of  June;  the  imaginal 
stage,  from  the  beginning  of  June  to  the  middle  of  July. 

General  distribution  of  Arichanna  jaguararia. — Japan  (Honshu,  Shi- 
koku,  Kyushu) ;  central  and  northern  China. 

Pupa  of  Arichanna  fraterna  Butler, — Light  shining  brown,  lighter  in 
color  on  the  wing  cases. 

Imago. — Leech  remarks: 

Fraterna,  Butl.,  is  a  pale  form  of  A.  melanaria,  and  is  almost  exactly 
identical  with  some  European  examples  of  the  species  in  my  collection. 
Sordida,  Butl.,  is  a  dark  form  also  agreeing  with  some  European  specimens, 
and  askoldinaria  is  a  form  intermediate  between  the  two.  Alpheraky  men- 
tions a  variety  of  the  species  from  Pei-choui  (Rom.  sur.  Lep.  vi.  p.  55). 

As  previously  remarked  by  me  Arichanna  ^(Rhyparia)  fra- 
terna Butler  is  now  separated  from  Arichanna  melanaria  in  the 
British  Museum  collection  and  is  given  specific  rank.  Arichanna 
(Icterodes)  sordida  Butler  20  is  now  included  as  a  synonym  in 
the  series  of  Arichanna  (Rhyparia)  askoldinaria  Oberthiir,21 
which  is  also  given  specific  rank. 

The  type  of  Rhyparia  askoldinaria  is  from  Korea.  The  type 
of  Icterodes  sordida,  a  female,  is  from  western  Korea. 

Local  distribution  of  Arichanna  fraterna. — Honshu,  Shinano 
Province,  Oiwake  (Pryer)  :  Musashi  Province,  Yokohama 
(Fryer)  :  Yamato  Province,  Yoshino  and  Nara,  May,  June 
(Wileman)  :  Sagami  Province,  Hakone,  June  (Wileman)  : 
Shimotsuke  Province,  Nikko,  July  ( Wileman)  :  Mino  Province 
Gifu  (Nawa)  (as  melanaria).  Very  common  at  Yoshino  and 
Nara,  Yamato  Province,  in  June.     Matsumura  records  mela- 

50  Icterodes  sordida  Butler,  Ann.  &  Mag.  Nat.  Hist.  V  11    (1883)   116. 
"  Rhyparia  askoldinaria  Oberthiir,  Etud.  d'Ent.  5  (1880)  52,  pi.  9,  fig.  11. 
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nana  from  Hokkaido,  Honshu,  and  Kyushu,  with  fraterna  as 
synonym.  Nagano  records  melanaria  from  Shikoku  with  fra- 
terna  as  synonym. 

Time  of  appearance. — Arichanna  fraterna,  larva,  April; 
imago,  May  to  July. 

General  distribution  of  Arichanna  melanaria. — Europe;  Ko- 
rea; eastern  Siberia  (Ussuri,  Amurland,  Askold)  (Leech) ;  Man- 
churia  (Matsumura)  ;  China   (Alpheraky). 

General  distribution  of  Arichanna  fraterna. — Japan. 


ILLUSTRATIONS 

[Drawings  by   Hisashi  Kaid5.] 

Plate  1 

Figs.  1  and  2.  Euctenurapteryx  maculicaudaHa  Motschulsky.  1,  larva;  2, 
food  plant. 
3  to  7.  Crocallis  obliquaria  Moore  forma  arida  Butler.  S  and  b, 
larva,  light  form,  lateral  and  dorsal  aspects;  5  and  6, 
larva,  dark  form,  lateral  and  dorsal  aspects;  7,  food 
plant. 
Fig.  8.  Percnia  giraffata  Guenee,  larva. 

Figs.  9  and  10.  Arichanna  fratema  Butler.       9,  larva;  10,  food  plant. 
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PLATE    1.    JAPANESE   LEPIDOPTERA 


DRITTER  BEITRAG  ZUR  KENNTNIS   DER  LYCIDJE 

DIE  NEUE  GATTUNG  LEPTOTRICHALUS 

Von  R.  Kleine 
Stettin,  Pt^ussia 

ZWEI  TAFELN 

VORBEMERKUNG 

Die  Zahl  der  bekannten  Lyciden  ist  betrachtlich,  namentlich 
Bourgeois  und  Waterhouse  haben  zahlreiche  Arten  beschrieben. 
Was  die  systematischen  Studien  dieser  interessanten  Familie 
erschwert  ist  das  ganzliche  Fehlen  zusammenhangender  Arbei- 
ten. 

Bei  meinen  Studien  habe  ich  die  Erfahrung  gemacht  dass  die 
artliche  Festlegung  zuweilen  auf  grosse  Schwierigkeiten  stosst. 
Nicht  nur  die  Ausfarbung  ist  grossen  Schwankungen  unter- 
worfen,  auch  habituelle  Einzelheiten,  namentlich  an  Fuhlern, 
Prothorax,  und  Elytren  sind  nicht  so  konstant,  dass  damit  diffi- 
cile Arten  zu  trennen  war  en.  Ich  bin  daher  dazu  iibergegangen 
den  Penis  in  ausgedehntestem  Umfange  zur  Arttrennung  heran- 
zuziehen.  Dies  Verfahren  hat  sich  als  allein  gebrauchsfahig 
erwiesen  und  ist  in  der  nachstehenden  Arbeit  zur  Anwendung 
gekommen. 

Fur  die  Bearbeitung  neuer  Arten  wird  damit  jede  Unklarheit 
vermieden;  schwieriger  ist  es  die  schon  beschriebenen  Arten 
alterer  Autoren  zu  deuten.  Handelt  es  sich  um  markante  For- 
men,  so  wird  es  noch  moglich  sein,  eine  sichere  Feststellung 
vorzunehmen ;  bei  sehr  ahnlichen  Arten  indessen  wird  es,  sobald 
nahestehende  Formen  gefunden  sind,  schwer  werden  zu  sagen 
ob  die  angenommene  Art  mit  der  des  Autors  ubereinstimmt. 
Auf  jeden  Fall  wird  alles  versucht  werden  Klarheit  zu  schaffen. 
Es  sollte  keine  Art  ohne  Abbildung  wichtiger  Organe  oder  Or- 
ganteile  publiziert  werden,  weil  sich  geringe,  aber  konstante 
Unterschiede  oftmals  garnicht  durch  Worte  wiedergeben  lassen. 

Bei  den  hier  besprochenen  Arten  besteht  nur  Aehnlichkeit  zwi- 
schen  cyaneiventris  Waterhouse  und  dubitabilis  sp.  nov.  Ich 
habe  die  Arten  so  getrennt,  dass  ich  die  am  weitaus  haufigste 
und  verbreitetste  als  die  Waterhouse'sche  angesprochen  habe. 

Im  allgemeinen  bin  ich  meinem  Grundsatz,  keine  neue  Art 
ohne  den  Mann  festzulegen,  treu  geblieben.     Nur  in  einem  Falle 
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glaubte  ich  eine  Ausnahme  machen  zu  konnen,  da  die  Arten 
hinreichend  verschieden  waren. 

Nur  zwei  Arten,  die  bisher  bei  Trichalus  standen,  sind  bekannt 
gewesen;  neunzehn  habe  ich  neu  beschrieben.  Nicht  weniger 
als  vierzehn  sind  von  den  Philippinen  und  ich  bin  Herrn  Prof. 
Charles  Fuller  Baker  fur  seine  dauernde  Unterstutzung  sehr  zum 
Dank  verpflichtet. 

AELTERE  ARTEN 

Bis  zur  Begriindung  der  Gattung  sind  beschrieben  worden: 
von  Kirsch,  cyaniventris;1  von  Waterhouse,  cyaneiventris 
Illiger.2 

Beide  Arten  gehoren  sicher  zu  Leptotrichalus.  Ich  konnte 
mich  nicht  davon  uberzeugen  dass  noch  andere  Trichalus-Arten 
in  die  Gattung  zu  tibernehmen  sind.  Bei  Metriorrhynchus  kon- 
nen sich,  schon  wegen  der  verkiirzten  ersten  Rippe  der  Elytren, 
keine  Leptotrichalus-Arten  finden. 

Genus  LEPTOTRICHALUS  3  novum 

Von  der  Gestalt  eines  Metriorrhynchus.  Kopf  mit  freier, 
meist  etwas  ausgehohlter  Stirn,  Rlissel  in  wechselnder  Lange 
vorhanden,  immer  aber  stumpfer  und  robuster  als  bei  Metrior- 
rhynchus. Fuhler  lang,  bis  ins  hintere  Drittel  der  Elytren 
reichend,  erstes  Glied  keulig,  zweites  sehr  klein,  dm  ersten  ver- 
borgen,  die  folgenden  viel  langer  als  breit,  schwach  gezahnt, 
vom  dritten  bis  zum  zehnten  an  Lange,  aber  wenig  an  Breite 
abnehmend,  das  elfte  schmal,  lang,  elliptisch.  Prothorax  tra- 
pezoid, Vorderrand  schmal,  Seiten  flach  geschwungen,  Hinterrand 
wellig,  Aussenecken  meist  spitz,  nur  eine  sehr  schmale,  mittlere 
Areole,  die  den  Hinterrand  immer,  den  Vorderrand  oft  verbindet 
oder  durch  einen  ganz  kurzen  undeutlichen  Kiel  verbunden  ist. 
Hinter  der  Mitte  zuweilen  quere  Aufwolbungen  als  kleine  Rippen. 
Schildchen  viereckig,  Hinterrand  mehr  oder  weniger  halbkreis- 
formig  ausgebuchtet.  Elytren  ahnlich  Trichalus,  erste  Rippe 
nur  im  basalen  Drittel,  zweite  im  hinteren  Drittel  ganz  fehlend 
oder  nur  obsolet,  dritte  und  vierte  bis  dicht  an  den  Deckenrand 
gehend,  Furchen  breit,  gegittert,  Gitterung  durch  eine  flache 
Rippe  getrennt,  oder  die  Rippen  fehlend,  die  Figuren  der  Git- 
terung verschieden.  Beine  schlank,  normal,  Trochanteren  scharf 
dreieckig.     Abdomen  normal.     Hautfliigel,  Tafel  1,  Fig.  1  und  2. 

1  Mitt.  Zool.  Mus.  Dresden   1    (1875)    35 .  (als  Metriorrhynchus). 
2Typ.  Spec.  Col.  I,  Lycidae  (1879)  72,  t.  XVII,  f.  6  (als  Trichalus). 
8  Tie-n-Tos  schlank,  Trichalus  gen.  Lycid. 
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Typus  der  Gattung,  Metriorrhynchus  cyaniventris  Kirsch. 

In  Habitus  ist  LeptotricJialus  mehr  Metriorrhynchus  nahe- 
stehend  als  Trichalus.  Die  Neigung  das  Untergesicht  zum  Rus- 
sel  zu  verlangern  spricht  auch  dafur.  Alle  anderen  Merkmale 
sprechen  dagegen  fur  Anlehnung  an  Trichalus.  Der  Prothorax 
hat  nur  eine  Areole  und  der  Rippenverlauf  auf  den  Elytren  ist 
Trichalus  sehr  ahnlich,  wenn  er  sich  auch  nicht  direkt  deckt. 
Die  Gattungen  mit  verkurzter  erste  Rippe  sind  in  eine  eigene 
Verwandtschaft  zu  bringen. 

Fur  die  Gattung  typisch  ist  der  lange,  trapezoide  Prothorax 
und  die  auffallend  langen  Fiihler,  die  den  anderen,  nahestehenden 
Gattungen  fehlen. 

ZERLEGUNG   DER   GATTUNG   IN    SYSTEMATISCHE   GRUPPEN 

Der  Versuch  die  Gattung  in  kleine,  in  sich  abgeschlossene 
Gruppen  zu  zerlegen  ist  missgliickt.  Der  Habitus  ist  so  in  sich 
abgeschlossen,  dass  keine  Gruppierung  der  Arten  moglich  war. 
Auffallend  ist  die  ganzliche  Systemlosigkeit  der  Penisbildung. 
Wahrend  manche  Gattungen  der  Lycidse  deutliche  Verwandt- 
schaft im  Penisbau  erkennen  lassen  und  dadurch  eine  natiirliche 
Gruppierung  ermoglichen,  herrscht  hier  vollige  Regellosigkeit. 
Ich  habe  daher,  aus  rein  praktischen  Griinden,  die  Zusamenstell- 
ung  nach  der  Korperfarbe  vorgenommen. 

GEOGRAPHISCHE  VERBREITUNG 

Die  Gattung  ist  rein  indo-malayisch ;  vierzehn  von  den  einund- 
zwanzig  Arten  sind  auf  den  Philippinen  endemisch.  Auf  Celebes 
fand  ich  zwei  Arten  vor,  weiter  nach  Suden  und  Sudosten  scheint 
die  Gattung  nicht  vorgedrungen  zu  sein.  Von  den  Molukken, 
Neu-Guinea,  und  Australien  sah  ich  keine  Belegstucke.  Die 
Beriihrungspunkte  mit  Trichalus  sind  an  den  verschiedensten 
Stellen  vorhanden,  doch  scheint  mir  das  Hauptverbreitungsgebiet 
von  Trichalus  mehr  austro-malayisch  zu  sein. 

Ganz  auffallig  gering  ist  der  Artbestand  auf  Borneo.  Es  mag 
das  seinen  Grund  darin  haben,  dass  wir  noch  zu  wenig  iiber  die 
Fauna  der  Insel  wissen.  Bisher  habe  ich  nur  den  weitverbrei- 
teten  cyaniventris  Kirsch  von  dort  gesehen.  Java  und  Sumatra 
haben  je  zwei  neue  Arten  gebracht,  in  Malakka  ist  noch  cyani- 
ventris gef  unden  worden,  hier  scheint  die  Westgrenze  erreicht  zu 
sein.  Im  allgemeinen  scheinen  die  Leptotrichalus-Arten  eine  enge 
Verbreitung  zu  haben.    Nur  auf  den  Philippinen  kommen  vor : 

Leptotrichalus  cereus  sp.  nov. 
Leptotrichalus  celsus  sp.  nov. 
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Leptotrichalus  dubitabilis  sp.  nov. 
Leptotrichalus  acidus  sp   nov. 
Leptotrichalus  acutus  sp.  nov. 
Leptotrichalus  accuratus  sp.  nov. 
Leptotrichalus  acerbus  sp.  nov. 
Leptotrichalus  adolescens  sp.  nov. 
Leptotrichalus  effeminatus  sp.  nov. 
Leptotrichalus  circwmscriptus  sp.  nov. 
Leptotrichalus  cicatricosus  sp.  nov. 
Leptotrichalus  adjunctus  sp.  nov. 
Leptotrichalus  admirabilis  sp.  nov. 
Leptotrichalus  cyaneiventris  (Waterhouse). 

Mit  Ausnahme  des  nordlichsten  Teiles  ist  die  ganze  Insel- 
gruppe  bewohnt. 

Die  einzige  von  Borneo  bekannte  Art  ist  noch  in  Sandakan 
gefunden  worden,  scheint  aber  nicht  mehr  nach  Palawan  vor- 
gedrungen  zu  sein;  es  ware  interessant  zu  erfahren  wo  die 
Ostgrenze  liegt. 

Die  javanischen  Arten  conciliatus  und  concinnus  waren  beide 
aus  dem  Preanger.  Die  Sumatraner  sind  noch  zu  unklar,  com- 
pletus  sah  ich  nur  von  der  Insel  Bali,  adversarius  war  ohne 
naheren  Fundort. 

Auf  Celebes  kommen  acclinus  und  accomodates  vor. 

Bestimmungstabelle  der  Leptotrichalus- Arten, 

1.  Oberseite  des  Korpers  einfarbig  rotorange  bis  lehmgelb,  Elytren  ohne 

schwarze  Farming  im  Spitzenteil 2.4 

Oberseite  des  Korpers  ganz  schwarz  oder  wenigstens  die  Elytren  im 
Spitzenteil  mehr  oder  weniger  schwarz  oder  graubraun 9. 

2.  Penis  vorn  hakenformig  umgebogen L.  cbnciliatus  sp.  nov. 

Penis  vorn  njcht  umgebogen 3. 

3.  Penis  vorn  verbreitert,  Praputialteil  lang  elliptisch,  breiter  als  der  Stiel 

und  deutlich  von  diesem  abgesetzt L.  cyaneiventris  (Waterhouse). 

Penis  von  verschiedener  Gestalt,  vorn  aber  nicht  erweitert 4. 

4.  Penis  vorn  keulig  verdickt 5. 

Penis  vorn  nicht  keulig  verdickt 6. 

5.  Praputium  auf  der   Unterseite  mit  einer  halbelliptischen   Vertiefung. 

L.  acclinus  sp.  nov. 
Praputium  mit  drei  deutlichen,  hyalinen,  vertieften  Stellen. 

L.  celsus  sp.  nov. 

6.  Penis  vor  dem  erweiterten  Praputium  taillenartig  verengt. 

L.  accuratus  sp.  nov. 
Penis  vorn  spitz  zulaufend 7. 

7.  Penis  mit  sehr  grossem  Praputialteil  und  langer,  dornartiger  Einlage. 

I.  dubitabilis  sp.  nov. 

4  Arten  mit  gelben  und  mehr  oder  weniger  schwarzen  EUytren  (Farben- 
dimorphie)  sind  in  beiden  Abteilungen  aufgefuhrt. 
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Penis    lang    elliptisch,    sehr    spitz,    in    Seitenansicht   keine    dornartige 
Einlage  8. 

8.  Penis  beiderseits  lang  elliptisch  zugespitzt L.  cereus  sp.  nov. 

Penis  mehr  lineal,  Seiten  wellig  gebogen L.  adversarius  sp.  nov. 

9.  Einfarbig  schwarze  Arten 10. 

Nur  zum  Teil  und  dann  nur  auf  den  Elytren  schwarz  oder  dunkel....  12. 

10.  Penis  mit  spitzem  Praputium L.  acidus  sp.  nov. 

Penis  mit   keuligem    Praputium 11. 

11.  Seiten  des  Praputiums  mit  hellen,  durchsichtigen  Stellen. 

L.  acutus  sp.  nov. 
Praputium  nur  an  der  Spitze  aufgehelUt L.  cyaniventris   (Kirsch). 

12.  Es  ist  nur  der  Prothorax  ganz  oder  zum  Teil  gelb,  Elytren  schwarz, 

ganz  seiten  ist  auch  die  Basis  in  geringer  Ausdehnung  gelb 13. 

Die  dunklen  Partieen  auf  den  Elytren  liegen  immer  im  Spitzenteil  und 
nehmen  seiten  mehr  als  die  Halfte  des  Organes  ein 15. 

13.  Penis  hinter  dem  Praputium  taillenartig  verengt....  L.  accuratus  sp.  nov. 
Nicht  taillenartig  verengt 14. 

14.  Penis  lanzettlich,  unterseits  ohne  blattartige  Anhange. 

L.  accomodatus  sp.  nov. 

Penis  filiform,  Praputium  etwas  erweitert,  Unterseits  mit  blattartigen 

Anhangen L.  acerbus  sp.  nov. 

15.  Die  Elytrenspitze  ist  nur  hellbraun  angedunkelt 16. 

Die  Elytrenspitze  ist  dunkelbraun  bis  schwarzlich v 17. 

16.  Penis  mit  hakenartigem  Praputium L.  completus  sp.  nov. 

Penis  mit  tlinealen  Anhangen  am  Praputium L.  adolescens  sp.  nov. 

17.  Elytren  mit  Ausnahme  des  Spitzenteils  ziegelrot,  Schildchen  schwarz. 

L.  concinnus  sp.  nov. 
Elytren  lehmgelb,  Schildchen  nicht  schwarz 18. 

18.  Erste  und  zweite  Rippe  stark  verkurzt,  dritte  auffallend  erhoht. 

I.  circumscriptus  sp.  nov. 

Nur  die  erste  Rippe  verkurzt,  alle  anderen  normal  und  nicht  auffallig 

erhoht 19. 

19.  Praputium  nicht  keulig  verdickt L.  effeminatus  sp.  nov. 

Praputium  keulig  verdickt 20. 

20.  Penis  vor  dem  erweiterten  Praputium  zungenformig,  schmal. 

I.  cicatricosus  sp.  nov. 
Nicht  zungenformig  schmal 21. 

21.  Praputium  seitlich  mit  hyalinen  Stellen L.  adjunctus  sp.  nov. 

Ohne  hyaline  Stellen,  unterseits  mit  saugnapfartigen  Platten. 

L.  admirabilis  sp.  nov. 

Leptotrichalus  conciliatus  sp.  nov.     Tafel  1,  Fig.  3. 

Die  ganze  Unterseite  des  Korpers,  Kopf ,  Fuhler,  Beine,  zuwei- 
len  auch  das  Schildchen  schwarz,  mit  schwachem,  metallischem 
Anflug,  Fuhler  mit  Neigung  zu  dunkler  Braunfarbung,  Protho- 
rax und  Elytren,  meist  auch  das  Schildchen  dunkel,  schmutzig- 
ziegelrot.  Hinterecken  des  Prothorax  spitz  vorgezogen,  Areolen 
vorn  und  hinten  offen.  Erste  Rippe  der  Elytren  sehr  kurz, 
zweite  kaum  bis  zur  Mitte  reichend,  Rippenbildung  gleich  com- 
pletiis  aber  allgemein  robuster  und  verschwommener. 
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Lange,  9  bis  14  Millimeter;  Breite  (hum.),  2.5  bis  3. 

Java.  G.  Tjerimai,  ruhender  Vulkan  an  der  Nordkuste,  Pre- 
anger,  X-XII-I  (Drescher) .  Typen  in  der  Sammlung  Drescher 
und  in  meinem  Besitz.     Zwei  Mannchen,  5  Weibchen. 

Mit  completus  nahe  verwandt,  auch  dasselbe  Begattungsorgan 
ist  beiden  Arten  eigen.  Ich  halte  beide  Arten  f  ur  gut  und  sicher 
getrennt,  sie  sind  nicht  nur  durch  die  ganz  andere  Ausfarbung 
sondern  auch  durch  den  Flihlerbau  und  den  spitz  vorgezogenen 
Prothorax  unterschieden.  Die  Variation  der  roten  Farbenpar- 
tieen  ist  gering  und  neigt  zur  Braunfarbung.  Wahrscheinlich 
ist  completus  eine  insulare  Vicariante. 

Leptotrichalus  acclinus  sp.  nov.     Tafel  1,  Fig.  4;  Tafel  2,  Fig.  1. 

Prothorax,  Schildchen,  Elytren,  Prosternum,  Mesosternum, 
und  die  Schenkelbasis  der  Vorder-  und  Mittelbeine  hell  lehmgelb, 
sonst  schwarz,  Abdomen  immer,  Sternum  zuweilen  blaumetal- 
lisch  glanzend.  Areole  des  Prothorax  hinten  offen,  mit  dem 
Vorderrande  durch  einen  kurzen,  flachen  Kiel  verbunden,  hinter 
der  Mitte  mit  flachen  Querwulsten.  Schildchen  tief  halbkreis- 
formig  eingebuchtet,  erste  Rippe  nur  im  basalen  Drittel,  zweite 
bis  weit  gegen  den  Deckenrand  reichend  aber  kurzer  als  die  dritte 
Rippe,  Gitterung  durch  eine  schmale  Rippe  getrennt,  Gestalt  der 
Gitter  immer  rechteckig,  meist  genau  gegenuberliegend,  Rippen 
und  Gitterung  dicht  behaart.  Unterseite  des  Korpers  zerstreut, 
hell  und  anliegend  behaart. 

Weibchen  durch  die  etwas  kurzen,  aber  gleichgestalteten 
Fuhler  in  ublicher  Weise  durch  das  anders  gebaute  Abdomen 
gekennzeichnet. 

Lange,  11  bis  16  Millimeter;  Breite  (hum.),  2  bis  3.5. 

Sud-Celebes,  Patunuang  (Fruhstorfer) .  Ost-Celebes,Tomboe- 
gae  Bonthain  (Ribbe).  Typen  im  Dresdener  Museum  und  in 
meinem  Besitz. 

Leptotrichalus  cyaneiventris  ( Waterhouse) .     Tafel  1,  Fig.  5 ;  Tafel 
2,  Fig.  2. 

Trichalus  cyaneiventris  Illiger,  Typ.  Spec.  Col.  I,  Lycidae  (1879)   72, 
t.  XVII,  f.  6. 

Philippinen:  Baguio,  Provinz  Benguet,  Luzon;  Butuan,  Min- 
danao; Mount  Maquiling,  Provinz  Laguna,  Luzon;  Nordwest- 
liches  Panay;  Zamboanga,  Mindanao;  Davao,  Mindanao;  Ko- 
lambugan,  Mindanao. 

Die  Variation  ist  so  gross  wie  bei  dubitabilis,  zwischen  orange- 
rot  und  lehmgelb  schwankend.    Von  Kolambugan  sah  ich  nur 
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orangerote  Stucke;  die  Zugehorigkeit  zur  Art  ist  durch  Penis- 
autopsie  gesichert. 

Leptotrichalus  celsus  sp.  nov.     Tafel  2,  Fig.  3. 

Von  accuratus  ausserlich  nicht  zu  unterscheiden,  durch  die 
Gestalt  des  Penis  verschieden. 

Lange,  9  Millimeter;  Breite  (hum.),  2. 

Philippinen;  Surigao,  Mindanao  (Baker).  Typus  in  meiner 
Sammlung. 

Leptotrichalus  cereus  sp.  nov.     Tafel  2,  Fig.  4. 

Gleichfalls  mit  accuratus  verwandt  und  ausserlich  nicht  zu 
trennen.     Durch  den  Penis  sicher  zu  unterscheiden. 

Lange,  9  Millimeter;  Breite  (hum.),  circa  2. 

Philippinen:  Butuan,  Mindanao;  Surigao,  Mindanao;  Kolam- 
bugan,  Mindanao  (Baker),  4  Mannchen. 

Die  Untersuchung  diese  Materials  hat  klar  gezeigt,  dass  der 
ganz^  sich  um  cyaneiventris  scharende  Verwandtschaftskreis 
nur  durch  Untersuchung  des  Begattungsorganes  feststellen 
lasst.  Habituelle,  aussere  Unterschiede  waren  trotz  eingehen- 
der  Untersuchung  nicht  festzustellen.  Die  weiblichen  Tiere 
waren  nicht  zu  trennen.  Die  Verwandtschaftsverhaltnisse  sind 
bei  den  Lyciden  viel  komplizierter  als  die  alteren  Autoren  ange- 
nommen  haben. 

Leptotrichalus  adversarius  sp.  nov.     Tafel  2,  Fig.  5  und  6. 

Erdbraun,  Elytren,  aber  nicht  das  Schildchen,  schmutzig- 
ziegelrot,  Elytren  matt,  sonst  schwach  glanzend.  Fiihler  lang, 
schlank,  zweites  Glied  ringformig,  nicht  im  ersten  verborgen, 
vom  dritten  ab  einzeln,  lang  behaart.  Areole  des  Prothorax 
lang,  schmal,  den  Vorder-  und  Hinterrand  beruhrend,  Punk- 
tierung  am  Vorder-  und  Seitenrand  schwach,  Behaarung  dicht, 
Erste  Rippe  auf  den  Elytren  sehr  kurz,  zweite  auf  der  Mitte 
schwach  werdend,  an  der  Basis  und  gegen  den  Hinterrand  deut- 
licher,  aber  immer  schwacher  als  die  librigen,  Sekundarrippen 
schwach,  undeutlich,  Gitterung  aus  unregelmassigen  Figuren 
bestehend,  Behaarung  kurz,  dicht.  Beine  sehr  schlank.  Un- 
terseite  des  Korpers  ganz  allgemein  kurz  und  dicht  behaart. 
Penis  von  robuster,  gedrungener  Gestalt,  stark  hyalin. 

Lange,  8.5  Millimeter;  Breite  (hum.),  2. 

Sumatra.     Typus  im  Dahlemer  Museum. 

Eine  gewisse  Aehnlichkeit  besteht  mit  accuratus,  bei  dem 
zuweilen  ebenfalls  eine  Verdunkelung  des  Prothorax  und  Schild- 
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chens  eintritt.  Die  Grundfarbe  ist  bei  jener  Art  aber  kein 
rot,  sondern  ein  reines,  helles  lehmgelb.  Ferner  sind  die 
Schenkel  nicht  an  der  Basis  aufgehellt.  Auf  jeden  Fall  trennt 
die  Form  des  Penis  sehr  leicht  und  beseitigt  jeden  Zweifel. 

Leptotrichalus  dubitabilis  sp.  nov.     Tafel  1,  Fig.  6;  Tafel  2,  Fig.  7. 

Habituel  von  cyaneiventris  ( Waterhouse)  nicht  zu  trennen,  nur 
durch  den  ganzlich  anders  gebauten  Penis  leicht  zu  unterschei- 
den.  Einen  gewissen  Anhalt  gewahrt  die  Unterseite  des 
Korpers  insofern  als  die  Vorderbrust,  die  Coxen  der  Vorder- 
und  Mittelbeine,  und  zuweilen  auch  die  Schenkelbasis  hellgelb  ist, 
das  ist  bei  cyaneiventris  meist  nicht  der  Fall,  kommt  aber  vor, 
das  Merkmal  hat  also  nur  bedingten  Wert. 

Lange,  9  bis  15  Millimeter;  Breite  (hum.),  2  bis  3.25. 

Philippinen :  Sibuyan ;  Mount  Maquiling,  Luzon ;  Cuernos  Ge- 
birge,  Negros;  Polillo  (Baker);  Iligan,  Butuan,  Kolambugan, 
Zamboanga,  Surigao,  und  Dapitan,  Mindanao;  Nordwestliches 
Panay;  Nueva  Vizcaya;  Basilan;  Baguio,  Benguet.  Typen  in 
meinem  Besitz.     Neunzehn  Exemplare  gesehen. 

Die  Stiicke  von  Sibuyan  sind  mehr  rotgelb,  alle  anderen 
lehmgelb,  sonstige  Abweichungen  waren  nicht  festzustellen. 

Leptotrichalus  acidus  sp.  nov.     Tafel  1,  Fig.  7  und  8 ;  Tafel  2,  Fig.  8. 

Mit  acerbus  sehr  nahe  verwandt  und  ohne  Penisvergleich 
schwer  zu  trennen,  Ausfarbung  wie  dort,  der  Prothorax  meist  in 
der  hinteren  Halfte  und  in  der  Spitzenpartie  gelblich,  kann  aber 
auch  ganz  gelb  werden.  Fiihler  viel  gedrungener  als  bei  jener 
Art,  namentlich  tritt  'das  bei  den  mittleren  Gliedern  auffallig 
hervor.  Prothorax  mit  etwas  kraftigen,  mittleren  Querwiilsten. 
Punktierung  am  Vorderrand  kraftig,  sonst  fehlend.  Alles 
iibrige  gleich  acerbus.  Im  Gegensatz  zu  acerbus  ist  der  Penis 
mit  Ausnahme  des  Spitzenteiles  stark  pigmentiert ;  die  Form  ist 
eine  total  andere. 

Lange,  7  bis  9  Millimeter;  Breite  (hum.),  circa  2. 

Philippinen:  Mount  Maquiling,  Provinz  Laguna,  Luzon;  Si- 
buyan; Mount  Banahao,  Luzon  (Baker).  Typen  im  Dresdener 
Museum.  Zwolf  Exemplare  gesehen.  Wesentliche  Variationen 
waren  nicht  festzustellen. 

Leptotrichalus  acutus  sp.  nov.     Tafel  1,  Fig.  10;  Tafel  2,  Fig.  9. 

Einfarbig  grauschwarz,  durch  die  am  ganzen  Korper  vorhan- 
dene  seidige,  dichte  Behaarung  graugianzend.  Prothorax  zu- 
weilen an  den  hinteren  Aussenecken  etwas  heller,  braungelb. 
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Kopf  und  Fuhler  normal.  Prothorax  sehr  schlank,  in  der  Mitte, 
an  der  Einmundungsstelle  der  Querrunzeln  meist  winklig  nach 
innen  gebogen,  Punktierung  an  den  Randern  meist  nur  in  einer 
Eeihe,  grob,  tief.  Rippenverlauf  auf  den  Elytren  normal,  Git- 
terung  gleich  accomodatus.  Beine  und  Abdomen  normal.  Penis 
mit  grossem,  stark  verdicktem,  hyalinen  Praputium,  der  stielar- 
tige,  hintere  Teil  dunkler  pigmentiert. 

Lange,  7  bis  9  Millimeter;  Breite  (hum.),  circa  2. 

Philippinen:  Los  Baiios;  Mount  Maquiling,  Provinz  Laguna, 
Luzon ;  Mount  Banahao,  Luzon  (Baker) .  Typen  im  Dresdener 
Museum,  Cotypen  in  meinem  Besitz.  Ein  Mannchen,  3  Weib- 
chen  gesehen. 

Auf  den  Elytren  konnen  die  Rippen  stark  erhoht  sein.  Der 
Penisvergleich  hat  aber  ergeben  dass  es  sich  nur  um  acutus 
und  nicht  um  eine  eigene  Art  handelt. 

Leptotrichalus  cyaniventris  (Kirsch).     Tafel  2,  Fig.  10. 

Metriorrhynchus   cyaniventris   Kirsch,   Mitt.   Zool.    Mus.   Dresden    1 
(1875)  35. 

Malakka  (Typus),  Sumatra:  Deli  Sibolangit  (Jachan),  Boekit 
Gabah,  ein  Berg  an  der  Siidwestkuste  Sumatras  oberhalb  Ben- 
koelen,  Urwald,  2,000  bis  3,000  Fuss  hoch  (Drescher),  Ostkuste 
Brastagi,  1,300  Meter  hoch  (Corporaal) ;  Deli,  Ober-Langkat 
(Reinsch),  Mentawei:  Sipora,  Sereinu  (Modigliani) ;  Java,  W. 
Silabintanah  (G.  E.  Bryant),  G.  Slamat,  Vulkan  an  der  Sud- 
kuste  Midden  Java  (Drescher)  ;  Sudost  Borneo,  Nordost  Borneo, 
Sandakan  (Baker),  West  Sarawak,  Mount  Matang,  Mount  Me- 
rinjak,  Quop  (Bryant). 

Nennenswerte  Variationen  konnte  ich  nicht  nachweisen.  Auf 
Borneo  kommt  eine  Form  vor,  deren  Rippen  und  Gitterung  an 
der  Basis  hellbraun  behaart  ist  und  damit  an  einen  Typus  erin- 
nert,  der  auch  in  anderen  Gattungen  vorkommt  und  in  Borneo 
nicht  selten  ist.  Durch  Penisvergleich  ist  die  Uebereinstimmung 
mit  der  typischen  Form  sichergestellt.  Es  finden  sich  auch 
Uebergange. 

Leptotrichalus  acerbus  sp.  nov.     Tafel  1,  Fig.  9,  11,  und  12. 

Prothorax  mehr  oder  weniger,  immer  aber  noch  gegen  die 
Hinterecken,  meist  das  Schildchen,  zuweilen  auch  die  Schenkel 
an  der  Basis  gelbbraun,  sonst  pechschwarz.  Kopf  normal. 
Fuhler  sehr  schlank,  sonst  normal.  Prothorax  am  Uebergang 
vom  Vorder-  zum  Seitenrand  stumpf-eckig,  Areole  sehr  schmal, 
mit  kurzem,  stumpfem  Kiel  mit  dem  Vorderrand  verbunden, 
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an  den  Randern  grob,  zuweilen  undeutlich  punktiert,  uberall 
anliegend  behaart.  Erste  Rippe  der  Elytren  kurz,  zweite 
bis  hinter  die  Mitte  reichend,  Gitterung  gleich  accomoda- 
te. Beine  und  Unterkorper  normal.  Penis  schlank,  hyalin, 
in  Aufsicht  von  oben  keulenformig.  Seitenansicht,  Tafel  1, 
Fig.  12. 

Lange,  7  bis  8.5  Millimeter;  Breite  (hum.),  circa  2. 

Philippinen :  Imugan,  Provinz  Nueva  Vizcaya,  Luzon  (Baker) . 
Mannchen,  Type  im  Dresdener  Museum,  Weibchen  in  meinem 
Besitz. 

Es  lagen  mir  achtundzwanzig  Stuck  vor,  die  alle,  auch  die  aus 
Coll.  Baker,  von  demselben  Fundort  stammten.  Die  Variation 
ist  gering  und  halt  sich  in  den  in  der  Diagnose  angegebenen 
Grenzen. 

Leptotrichalus  accuratus  sp.  no  v.     Tafel  2,  Fig.  11. 

Mit  acclinus  sehr  nahe  verwandt  und  nur  durch  die  viel  schlan- 
keren  Fiihler  unterschieden.  Durch  den  in  der  Abbildung  dar- 
gestellten  Penis  leicht  und  sicher  zu  trennen.  Bei  manchen 
Stiicken  sind  Schildchen  und  Prothorax  leicht  gebraunt. 

Lange,  6  bis  11  Millimeter;  Breite  (hum.)  2  bis  3. 

Philippinen:  Mount  Banahao,  Los  Baiios;  Mount  Maquiling, 
Provinz  Laguna ;  Butuan,  Mindanao ;  Sibuyan  (Baker) .  Typen 
im  Dresdener  Museum. 

Die  Variation  dieser  Art  ist  sehr  gross.  Die  einf  arbigen  For- 
men  schwanken  in  der  Farbe  der  Korperoberseite  von  orange- 
rot  bis  lehmgelb.  Die  Elytren  konnen  die  helle  Farbe  in  grosser 
Ausdehnung  verlieren  und  schwarz,  werden.  So  hatten  alle 
Stiicke,  die  ich  von  Sibuyan  sah,  schwarze  Elytren,  entweder 
ganz  oder  wenigstens  teilweise.  Ferner  ist  die  Intensitat  der 
Rippenbildung  sehr  verschieden.  Alle  mir  zur  Verfugung 
stehenden  Stiicke  sind  auf  den  Penis  untersucht,  stets  ist  abso- 
lute Sicherheit  der  Art  f  estgestellt. 

Leptotrichalus  accomodates  sp.  nov.     Tafel  1,   Fig.   13;   Tafel  2, 
Fig.  12. 

Prothorax  hell  gelbbraun,  basale  Fiihlerglieder,  Trochante- 
ren  und  Basis  aller  Schenkel  braunlich,  Abdomen  blaumetallisch, 
sonst  rauchschwarz.  Riissel  nur  massig  verlangert,  aber  sehr 
bestimmt  vorhanden.  Prothorax  an  den  tief  eingesenkten 
Randern  grob,  kraftig  punktiert.  Elytren  mit  sehr  kurzer  erste 
Rippe,  zweite  im  vorderen  Drittel  verlauf  end  und  dann  nur  noch 
unsicher  zu  erkennen,  nur  durch  die  doppelte  Zahl  der  Gitterfi- 
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guren  erkennbar,  Gitterung  zum  Teil  flach,  ohne  trennende  Se- 
kundarrippen,  die  Gitterfiguren  ungleich,  Behaarung  schwach, 
nur  im  basalen  Teil  deutlicher. 

Lange,  10  bis  12  Millimeter;  Breite  (hum.),  2.3  bis  2.8. 

Siid-Celebes :  Patunuang,  Samanga,  Bonthain  (Ribbe,  Berliner 
Museum)  (Fruhstorfer) .  Typen  im  Dresdener  Museum  und 
in  meinem  Besitz. 

Leptotrichalus  completes  sp.  nov.     Tafel  1,  Fig.*14. 

Unterseite  des  Korpers,  Fiihler  und  Kopf  in  wechselnder  Tief  e 
braun  bis  schwarz,  Prothorax,  Schildchen,  und  die  Elytren  in 
der  basalen  Halfte  lehmgelb,  Spitzenhalfte  hell-  bis  dunkelbraun. 
Russel  von  mittlerer  Lange,  Mandibeln  schmal.  Fiihler  schlank, 
beim  Weibchen  sind  die  einzelnen  Glieder  etwas  ktirzer  als  beim 
Mannchen.  Prothorax  gleich  acerbus.  Elytren  wie  der  Pro- 
thorax  speckig  glanzend,  die  Primarrippen  erhoht  aber  wenig 
scharf,  Furchengitterung  quadratisch,  deutlich.  Beine  braun, 
Schenkel  an  der  Basis  heller,  Vorderbeine  ganz  allgemein  heller. 

Lange,  10  Millimeter;  Breite  (hum.),  circa  2. 

Bali,  Kintamani,  und  Moendaek  (Drescher) ,  2  Mannchen  und 
Weibchen.  Typen  in  der  Sammlung  Drescher  und  in  meinem 
Besitz. 

Es  muss  sich  um  eine  sehr  stark  variierende  Art  handeln,  die 
nach  der  Korperfarbe  kaum  bestimmbar  ist.  Die  braune  Farbe 
findet  sich  in  alien  Tiefen,  auf  den  Elytren  konnen  die  beiden 
Farbenkomplexe  in  einander  iibergehen. 

Aehnlichkeit  besteht  nur  mit  cicatricosus,  von  der  die  Gestalt 
des  Prothorax  leicht  trennt.  Bei  ersterer  Art  erweitert  sich 
das  Organ  nach  den  Hinterecken  stark,  ist  aber  mehr  von  tra- 
pezoider  Form,  bei  completus  dagegen  sind  die  Seiten  fast  gerade. 
Der  Penis  hat  eine  ganz  eigentiimliche  Gestalt,  findet  sich  aber 
bei  conciliatus,  der  sonst  ganz  abweichend  gebaut  ist,  wieder. 

Leptotrichalus  adolescens  sp.  nov.     Tafel  1,  Fig.  15 ;  Tafel  2,  Fig.  13. 

Kopf,  Russel,  erstes  bis  drittes  Fuhlerglied,  Prothorax,  Ely- 
tren mit  Ausnahme  der  Spitze,  Beine  und  Sternum  hell  okergelb, 
Fiihler  vom  vierten  Gliede  an  braunschwarz,  Oberkanten  der 
Schenkel,  Tarsen  und  die  Deckenspitzen  hellbraun,  Abdomen 
blaumetallisch.  Kopf  und  Fiihler  normal.  Rippen  auf  den 
Elytren  von  normaler  Lange,  Primarrippen  massig,  Sekundar- 
rippen  kraftig  entwickelt,  Gitterung  sich  deutlich  von  der 
Grundflache  abhebend,  rechteckig  bis  quadratisch,  Rippen  und 
Gitterung  sehr  dicht  behaart.     Beine  von  normaler  Gestalt, 
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Schenkel  wenig  zusammengedriickt.  Penis  sehr  zart,  nur  die 
Aussenhaut  schwach  hellgelb  pigmentiert,  sonst  durchsichtig, 
Stiel  schmal  und  lang,  in  Aufsicht  an  dem  dolchartigen  Prapu- 
tium  mit  lyraartigen,  durchsichtigen  Anhangen,  bei  Seitenansicht 
erweitert  sich  das  Praputium  blasenartig  nach  unten. 

Lange,  7.5  Millimeter;  Breite  (hum.),  circa  2. 

Philippinen :  Mount  Maquiling,  Luzon.  Alle  gesehenen  Stiicke 
von  diesem  Fund<jrt  (Baker) .  Mannchen,  Typus  im  Dresdener 
Museum,  Weibchen  in  meinem  Besitz. 

Gehort  <durch  die  Art  der  Rippenbildung  zur  adjunctus- 
Gruppe. 

Leptotrichalus  concinnus  sp.  nov. 

Schwarz,  nur  der  Prothorax  und  die  Elytren  in  den  basalen 
zwei  Dritteln  hell  ziegelrot.  Fuhler  wie  bei  conciliatus.  Areole 
des  Prothorax  am  Vorder-  und  Hinterrand  geschlossen,  Hinter- 
ecken  nur  wenig  vorgezogen,  dicht  behaart.  Die  Primarrippen 
der  Elytren  stark  convex,  die  Sekundarrippen  nur  schwach  ent- 
wickelt,  Gitterung  meist  quadratisch,  Rippen  und  Gitterung 
sind  mit  ganz  kurzer,  dichter  gekriimmter  Behaarung  besetzt. 

Lange,  9  bis  10  Millimeter;  Breite  (hum.),  2  bis  2.5. 

Java:  G.  Papandajan,  Vulkan  im  Preanger,  West  Java 
(Drescher) .     Typen  in  dessen  Besitz.     Vier  Weibchen  gesehen. 

Leider  stand  kein  Mannchen  zur  Verfugung  um  den  Begat- 
tungsapparat  zu  prufen.  Es  besteht  aber  vorlaufig  mit  keiner 
anderen  Art  der  Gattung  Aehnlichkeit,  die  zu  Verwechslung 
fuhren  konnte.  Die  schwarzen  Farbenpartieen  heben  sich  von 
den  roten  scharf  ab,  namentlich  das  schwarze  Schildchen.  Die 
Variation  scheint  sich  in  erster  Linie  auf  die  Ausfarbung  des 
Prothorax  zu  erstrecken,  denn  es  kommen  Stiicke  mit  starker 
Neigung  zur  Schwarzf  arbung  vor. 

Leptotrichalus  effeminatus  sp.  nov.  Tafel  1,  Fig.  16;  Tafel  2, 
Fig.  14. 

Abdomen  und  Metasternum  schwarzlich,  mit  schwachem  Me- 
tallglanz,  das  letzte  Abdominalsegment  zuweilen  schmutzig-gelb, 
Prosternum  desgleichen,  Beine  mehr  oder  weniger  braun  in  wech- 
selnder  Tiefe  und  Umfang,  Kopf  und  Fuhler  dunkelbraun, 
Prothorax,  Schildchen,  und  Elytren  lehmgelb,  letztere  am  Hin- 
terrande  zuweilen  mit  einem  kleinen,  schwarzlichen  Wisch. 

Lange,  6  bis  8  Millimeter;  Breite  (hum.),  2  bis  2.2. 

Philippinen :  Surigao,  Mindanao ;  Kolambugan,  Mindanao 
(Baker).  Typen  in  meinem  Besitz.  Sieben  Exemplare  ge- 
sehen. 
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Ohne  Penisautopsie  von  admirabilis  und  celsus  nicht  zu  tren- 
nen.  Die  schwarzen  Flecken  auf  den  Elytren  konnen  recht  tief 
in  Farbe  sein,  bei  reichem  Material  diirfte  indessen  hellbraune 
Farbe  vorherrschen.  Bei  dunklen  Stucken  nimmt  der  Pro- 
thorax  braune  Farbe  an ;  fehlen  die  Elytrenflecke,  so  sind  auch 
die  Beine  hell. 

Leptotrichalus  circumscriptus  sp.  nov.     Tafel  1,  Fig.  17;  Tafel  2, 
Fig.  15. 

Mit  admirabilis  in  einem  Verwandtschaftskreis  stehend  und 
ausser  dem  ganz  anders  geformten  Penis  durch  die  Farbung  der 
Elytren  unterschieden.  Die  schwarze  Farbe  ist  bei  manchen 
Stucken  an  den  Seitenrandern  bis  zum  Humerus  erweitert, 
ebenso  ist  die  Sutura  in  mehr  oder  weniger  grossem  Umfang 
geschwarzt  und  im  Spitzenteil  laufen  die  beiden  schwarzen  Par- 
tieen  zusammen.  Die  Verdunklung  erstreckt  sich  bei  dunklen 
Stucken  auch  auf  das  Schildchen,  selbst  der  Prothorax  ist  etwas 
angedunkelt.  Bei  ganz  tiefdunklen  Tieren  ist  ferner  der  Kopf 
und  die  Korperunterseite  schwarz.  Die  Ausfarbung  ist  also 
sehr  variabel.  Auf  den  Elytren  ist  die  erste  Rippe  sehr  kurz, 
die  zweite  endigt  vor  der  Mitte,  die  dritte  ist  sehr  stark  erhoht, 
die  vierte  desgleichen,  aber  nur  schwach  ausgebildet. 

Lange,  7.5  bis  8  Millimeter;  Breite  (hum.),  circa  1.75. 

Philippinen :  Surigao,  Mindanao ;  Butuan,  Mindanao  (Baker) . 
Typen  in  meinem  Besitz.     Ein  Mannchen,  5  Weibchen  gesehen. 

Leptotrichalus  cicatricosus  sp.  nov.     Tafel  2,  Fig.  16. 

In  die  Verwandtschaft  von  admirabilis  gehorig  aber  viel  gros- 
ser, die  Schwarzfarbung  der  Elytren  ist  ausgedehnter,  tiefer 
schwarz  und  grenzt  gegen  die  gelbe  Farbenzone  scharfrandig 
ab.  Penis  schlank,  vorn  massig  verdickt,  keulig,  sehr  hellf  arbig, 
fast  hyalin,  von  admirabilis  durch  den  Penis  sicher  und  leicht  zu 
unterscheiden. 

Lange,  9  bis  10  Millimeter;  Breite  (hum.),  circa  2. 

Philippinen:  Panay  (Nordwest)  ;  Surigao,  Mindanao;  Butuan, 
Mindanao;  Cuernos  Gebirge,  Negros  (Baker).  Typus  in  meiner 
Sammlung. 

Ein  Mannchen,  3  Weibchen  gesehen. 

Leptotrichalus  adjunctus  sp.  nov.     Tafel  1,  Fig.  18;  Tafel  2,  Fig.  17. 

Prothorax  und  Elytren  lehmgelb,  letztere  an  der  Spitze  schwarz 
oder  schwarzbraun ;  Kopf,  Fiihler,  und  Vorderbeine  dunkler 
braun,  Mittel-  und  Hinterbeine,  Sternum,  und  Abdomen  blaume- 
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tallisch,  Unterseite  des  Korpers  glanzend,  sonst  matt.  Kopf 
und  Fiihler  normal.  Prothorax  seitlich  nur  wenig  und  sanft 
nach  innen  geschwungen,  Randpunktierung  zart,  undeutlich. 
Elytren  mit  sehr  schwachen  Primar-  und  kraftigen  Sekundar- 
rippen,  Gitterung  aus  rechteckigen,  gleichmassigen  Figuren 
gebildet,  ahnlich  acclintts,  iiberall  einzeln,  kurz  behaart.  Mittel- 
und  Hinterschenkel  seitlich  stark  zusammengedruckt.  Penis 
keulig,  Stiel  tief  braunschwarz  pigmentiert,  Praputium  heller. 

Lange,  10  bis  13  Millimeter;  Breite  (hum.),  2.5  bis  3. 

Philippinen:  Mount  Banahao,  Luzon;  Baguio,  Provinz  Ben- 
guet;  Sibuyan  (Baker).  Typen  im  Dresdener  Museum.  Zehn 
Exemplare  gesehen. 

Durch  die  schwache  Ausbildung  der  Primarrippen  und 
starkeres  Hervortreten  der  Sekundarrippen  merkwiirdig.  Es 
hat  dadurch  den  Anschein,  als  ob  eine  besondere  Gattung,  mit 
neun  Rippen,  vorliegt.  In  Wirklichkeit  ist  das  aber  nicht  der 
Fall,  und  es  kann  keinem  Zweifel  unterliegen,  dass  adjunctus 
nur  zu  Leptotrichalus  gehoren  kann.  Alle  anderen  fur  die 
Gattung  typischen  Merkmale  sind  normal  ausgepragt. 

Die  Variation  ist  auch  bei  dieser  Art  sehr  betrachtlich.  Die 
schwarze  Farbung  der  Elytren  kann  sich  auf  die  ausserste  Spitze 
beschranken  und  tiefschwarz  oder  nur  mehr  oder  weniger  grau- 
schwarz  sein,  sie  kann  aber  soweit  an  Ausdehnung  gewinnen  dass 
nur  das  basale  Drittel  iibrig  bleibt.  Es  lassen  sich  alle  Ueber- 
gange  an  Ausdehnung  und  Tiefe  nachweisen.  Beide  Geschlech- 
ter  sind  der  Variation  gleich  stark  unterworfen. 

Leptotrichalus  admirabilis  sp.  nov.     Tafel  1,  Fig.  19,  20,  und  21; 
Tafel  2,  Fig.  18. 

Prothorax  lehmgelb,  Elytren  in  der  basalen  Half  te  von  gleicher 
Farbe;  am  Humerus  seitlich  beginnend  wird  die  Spitzenhalfte 
von  erdgrauer  Farbe,  Kopf  schwarzlich,  Riissel  mehr  oder  we- 
niger braun,  Schenkel  an  der  Basis  gelbbraun,  im  (ibrigen  sind 
die  Beine  von  braungrauer  Farbe,  Sternum  braun  in  wechselnder 
Tiefe,  Abdomen  schwarzlich,  metallisch.  Kopf  und  Fiihler 
normal,  Prothorax  sehr  schlank,  langer  als  an  der  Basis  breit, 
der  hinter  der  Mitte  liegende  Querwulst  flach,  Behaarung  dicht. 
Elytren  mit  normal  langen,  deutlichen,  kraftigen  Primarrippen, 
Gitterung  'deutlich,  scharfkantig,  Figuren  wie  bei  accomodatus. 
Schenkel  flach  zusammengedruckt.     Abdomen  normal. 

Lange,  5  bis  10  Millimeter;  Breite  (hum.),  1.5  bis  2. 
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Philippinen:  Mount  Banahao,  Luzon;  Mount  Maquiling,  Pro- 
vinz  Laguna,  Luzon  (Baker) .  Typen  in  meinem  Besitz.  Sechs- 
undzwanzig  Mannchen,  19  Weibchen  gesehen. 

Die  dunkle  Farbe  auf  den  Elytren  kann  sehr  wechseln,  sowohl 
in  Tiefe  wie  in  Ausdehnung,  selbst  in  der  Grosse  kommen  erheb- 
liche  Differenzen  vor.  Die  schwarze  Partie  der  Elytren  schnei- 
det  nach  vorn  hiemals  scharf  ab,  sondern  verlauft  allmahlich. 
Auch  auf  der  Korperunterseite  wechseln  die  Farben  zwischen 
schwarz  und  gelb. 

leptotrichalus  femoralis  5  sp.  nov.     Tafel  1,  Fig.  22,  23,  und  24. 

Habituell  und  in  Ausf&rbung  ganz  mit  cyaneiventris  und 
dubitabilis  iibereinstimmend,  durch  die  Gestalt  der  Hinterbeine 
des  Mannchens  und  durch  den  Penis  unterschieden. 

Mannchen. — Schenkel  der  Hinterbeine  stark  verdickt,  aber 
wechselnd  in  Starke,  unterseits  vor  dem  Knie  immer  mit  ge- 
spaltenem  Dorn,  Schienen  stark  gebogen,  gegenuber  dem  Schenk- 
eldorn  mit  einer  tiefen  Einkerbung  in  welcher  der  Dorn  hinein- 
passt. 

Weibchen. — Schenkel  normal,  schlank,  kein  Schenkeldorn  und 
keine  Einkerbung  an  den  Schienen,  nur  wellige  Vertiefungen. 

Lange,  12  bis  19  Millimeter;  Breite  (hum.),  3  bis  5. 

Philippinen :  Surigao,  Mindanao ;  Kolambugan,  Mindanao ; 
Iligan,  Mindanao;  Butuan,  Mindanao  (Baker).  Typen  in  mei- 
nem Besitz.     Neunundzwanzig  Mannchen,  3  Weibchen. 

Es  kommen  alle  Farbenabstuf  ungen  vor,  von  hell  lehmgelb  bis 
rotorange.  Die  Starke  der  Hinterschenkel  geht  mit  der  Korper- 
grosse  korrelativ,  doch  bleibt  auch  bei  kleinen  Tieren  der  Schenk- 
eldorn immer  deutlich.  Die  genaue  Festlegung  der  Weibchen 
ist  nicht  immer  leicht,  zuweilen  fast  unmoglich.  Kleine  Weib- 
chen sind  nicht  sicher  zu  deuten. 

5  This  name  is  not  included  in  the  key  for  the  reason  that  the  description 
was  forwarded  by  the  author  as  an  addendum  to  the  MS.  which  had  been 
previously  submitted. — The  Editors. 


ILLUSTRATIONEN 

Tafel  1 

Fig.  1.  Leptotrichalus  g.  nov.     Aderverlauf  der  Vorderflugel. 

2.  Leptotrichalus  g.  nov.     Aderverlauf  der  Unterfliigel. 

3.  Leptotrichalus    conciliatus    sp.    nov.     Mannchen.     Viertes    Fuhler- 

glied. 

4.  Leptotrichalus  acclinus  sp.  nov.     Penis  in  Seitenansicht. 

5.  Leptotrichalus  cyaneiventris  (Waterhouse).     Penis  in  Seitenansicht. 

6.  Leptotrichalus  dubitabUis  sp.   nov.     Penis  in   Seitenansicht. 

7.  Leptotrichalus  acidus  sp.  nov.     Penis  in  Seitenansicht. 

8.  Leptotrichalus  acidus  sp.  nov.     Mittleres  Fiihlerglied. 

9.  Leptotrichalus  acerbus  sp.  nov.    Mittleres  Fuhlerglied. 

10.  Leptotrichalus  acutus  sp.  nov.     Prothorax. 

11.  Leptotrichalus  acerbus  sp.  nov.     Prothorax. 

12.  Leptotrichalus  acerbus  sp.  nov.     Penis  in  Seitenansicht. 

13.  Leptotrichalus  accomodatus  sp.  nov.     Elytrengitterung. 

14.  Leptotrichalus  completus  sp.  nov.     Penis  in  Seitenansicht. 

15.  Leptotrichalus   adolescens   sp.   nov.     Penis  in   Seitenansicht. 

16.  Leptotrichalus  effeminatus  sp.  nov.     Penis  in  Seitenansicht, 

17.  Leptotrichalus  circumscriptum  sp.  nov.     Elytren. 

18.  Leptotrichalus  adjunctus  sp.  nov.    Penis  in  Seitenansicht. 

19.  Leptotrichalus  admirabilis  sp.  nov.     Penis  in  Seitenansicht* 

20.  Leptotrichalus  admirabilis  sp.  nov.     Prothorax. 

21.  Leptotrichalus  admirabilis  sp.  nov.     Elytren. 

22.  Leptotrichalus  femoralis  sp.  nov.     Hinterschenkel  und  Schiene  des 

Weibchens. 

23.  Leptotrichalus  femoralis  sp.  nov.     Hinterschenkel  und  Schiene  des 

Mannchens. 

24.  Leptotrichalus]  femoralis  sp.  nov.     Penis. 

Tafel  2 

Fig.  1.  Leptotrichalus  acclinus  sp.  nov.     Penis,  Unterseite. 

2.  Leptotrichalus  cyaneiventris   (Waterhouse).     Penis,  Unterseite. 

3.  Leptotrichalus  celsus  sp.  nov.     Penis,  Unterseite. 

4.  Leptotrichalus  cereus  sp.  nov.     Penis,  Unterseite. 

5.  Leptotrichalus  adversarius  sp.  nov.     Penis,   Unterseite. 

6.  Leptotrichalus  adversarius  sp.  nov.     Penis,  Seitenansicht. 

7.  Leptotrichalus  dubitabUis  sp.  nov.     Penis,  Unterseite. 

8.  Leptotrichalus  acidus  sp.  nov.     Penis,  Unterseite. 

9.  Leptotrichalus  acutus  sp.  nov.     Penis,  Unterseite. 

10.  Leptotrichalus  cyaniventris  (Kirsch).     Penis,  Unterseite. 

11.  Leptotrichalus  accuratus  sp.  nov.     Penis,  Unterseite. 

12.  Leptotrichalus  accomodatus  sp.  nov.     Penis,  Oberseite. 

13.  Leptotrichalus  adolescens  sp.  nov.     Penis,  Unterseite. 

14.  Leptotrichalus  effeminatus  sp.  nov.     Penis,  Oberseite. 

15.  Leptotrichalus  circumscripta  sp.  nov.     Penis,  Seitenansicht. 

16.  Leptotrichalus  cicatricosus  sp.  nov.     Penis,  Unterseite. 

17.  Leptotrichalus  adjunctus  sp.  nov.     Penis,  Oberseite. 

18.  Leptotrichalus  admirabilis  sp.  nov.     Penis,  Unterseite. 
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A  REPORT  OF  TYPICAL  AND  ATYPICAL  BACILLUS 
DYSENTERIC  SHIGA,  WITH  SPECIAL  REFERENCE 
TO  AGGLUTINATION  REACTIONS 

By  G.  R.  Lacy1 

Of  the  Division  of  Biology  and  Serum  Laboratory,  Bureau 
of  Science,  Manila 

During  an  epidemic  of  dysentery  in  1898,  Shiga  (17)  dis- 
covered a  bacillus  in  the  stool  of  dysentery  patients  which  was 
specifically  agglutinated  by  the  sera  of  the  patients  from  whom 
it  had  been  isolated.  The  organism  was  proved  to  be  the  cause 
of  the  epidemic,  in  that  it  was  isolated  without  difficulty  from 
the  stools  of  the  dysentery  patients  and  was  not  present  in  the 
stools  either  of  normal  persons  or  of  patients  suffering  from 
other  diseases.  This  work  of  Shiga's  and  the  contemporary 
work  of  Kruse  (9)  stimulated  investigations  by  other  men  in 
various  parts  of  the  world,  and  the  next  ten  years  saw  the 
result  of  the  work  of  Flexner,(5)  Strong  and  Musgrave,(l9) 
Vedder  and  Duval,  (21)  Park  and  Carey,  (15)  Martini  and 
Lentz,(i3)  Hiss  and  Russell,  (8)  and  others. 

These  authors  brought  out  the  fact  that  there  seemed  to  be 
a  multiplicity  of  organisms  which  were  capable  of  producing 
bacillary  dysentery.  The  organisms  described  by  all  of  these 
authors  except  Kruse  were  fairly  closely  related  to  each  other, 
but  were  distinctly  different  from  Shiga's  bacillus,  whereas 
Kruse's  organism  was  apparently  identical  with  that  of  Shiga. 
In  1901  Kruse (10)  described  two  classes  of  dysentery  organisms, 

1  Special  staff  member  of  the  International  Health  Board. 
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one  that  corresponded  with  his  original  organism  and  one  that 
differed  distinctly  from  it  serologically.  The  first  he  desig- 
nated as  arising  from  true  dysentery  cases,  and  the  second 
as  arising  from  "pseudo-dysentery"  cases.  In  1902  Lentz(ll) 
published  the  results  of  his  investigations  on  the  cultural  reac- 
tions of  various  strains  of  dysentery  and  "pseudo-dysentery" 
bacilli,  calling  attention  to  the  fact  that  the  Shiga  and  Kruse 
organisms  did  not  acidify  mannit,  whereas  the  "pseudo-dysen- 
tery" organisms  did  acidify  it. 

In  1904  all  of  the  previously  described  dysentery  organisms 
were  reclassified  by  Hiss  (7)  into  four  distinct  groups,  accord- 
ing to  the  way  they  reacted  in  carbohydrate-containing  media 
and  according  to  their  serological  reactions.  In  carbohydrate- 
containing  media  it  was  found  that,  of  the  common  carbo- 
hydrates used,  glucose  alone  was  attacked  with  acid  formation 
by  the  Shiga  and  Kruse  organisms,  whereas  both  glucose  and 
mannit  were  regularly  attacked  with  acid  formation  by  all  of 
the  other  organisms.  In  addition  to  the  main  division  made 
by  the  reactions  on  mannit,  further  subdivisions  were  made  of 
the  mannit-acidifying  group  by  their  respective  reactions  upon 
the  other  carbohydrate  media. 

The  serological  differentiation  between  the  mannit-acidifying 
and  mannit-nonacidifying  groups  was  practically  as  distinct 
as  was  the  carbohydrate  reaction,  the  Shiga-Kruse  group  again 
forming  one  definite  group,  or  type,  whereas  the  mannit-acid- 
ifying group  was  divided  into  subgroups  which  corresponded 
fairly  regularly  with  the  carbohydrate  reactions. 

Subsequent  to  Hiss's  work,  Ohno(i4)  found  fifteen  groups 
represented  in  seventy-four  cultures  collected  from  numerous 
sources  in  the  Orient.  His  grouping  was  made  entirely  upon 
carbohydrate  reactions.  He  made  agglutination  tests  also,  but 
concluded  that  they  were  of  little  value  in  differentiation,  due 
to  the  remarkably  high  group  agglutination.  His  final  con- 
clusion was  summed  up  in  the  following  sentence:  "We  are 
compelled  to  consider  the  fifteen  types  of  dysentery  bacilli  as 
constituting  a  single  group."  Since  Ohno's  work  was  pub- 
lished, it  has  been  noted  by  others  that  the  carbohydrate  re- 
actions of  the  mannit-acidifying  group  of  Bacillus  dysenteric 
are  frequently  unstable  qualities.  For  example,  a  strain  which 
at  one  time  will  show  the  reactions  typical  of  Hiss  group  II 
may  at  other  times  show  the  typical  reactions  of  group  III  or 
group  IV. 
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The  early  reports  concerning  the  Shiga-Kruse  group  have 
shown  these  bacilli  to  be  more  uniform  than  those  of  the  mannit- 
acidifying  group.  In  fact,  it  was  not  until  the  early  part  of  the 
World  War  that  instances  of  irregularities  in  this  group  were 
reported.  During  and  since  the  war  many  observers  have  re- 
ported the  finding  of  organisms  which  agree  in  most  of  their 
essential  points  with  Bacillus  dysenterise  Shiga,  but  vary  from 
it  sufficiently  to  suggest  that  there  may  be  more  than  one  type 
of  Shiga  bacillus.  The  Schmitz  bacillus,  which  was  reported 
by  Schmitz  (16)  as  the  cause  of  an  epidemic  of  dysentery  in  one 
section  of  Germany  during  the  war,  is  one  of  the  best  examples. 
Although  it  is  claimed  by  some  writers  that  the  Schmitz  or- 
ganism is  not  one  of  true  Bacillus  dysenterise,  it  has  been  proved 
that  it  will  produce  lesions  in  the  rabbit  similar  to  those  pro- 
duced by  true  Bacillus  dysenterise  Shiga.  In  our  experience 
with  a  strain  supplied  by  the  Hygienic  Laboratory  of  the  United 
States  Public  Health  Service,  the  only  difference  we  have  been 
able  to  note  in  the  lesions  produced  experimentally  in  the  rabbit 
by  the  Schmitz  organism  and  by  typical  Bacillus  dysenterise 
Shiga  was  that  the  former  did  not  produce  as  severe  lesions  in 
the  intestines  of  fatal  cases  as  did  the  latter.  Other  authors 
have  reported  variations  in  the  agglutinability  of  different 
strains  of  Bacillus  dysenterise  Shiga.  As  mentioned  above, 
Ohno(i4)  found  that  agglutination  reactions  with  mannit-acidi- 
fying  and  mannit-nonacidifying  groups  were  only  confusing 
and  were  of  no  value  in  differentiation.  Mackie(l2)  isolated 
several  strains  of  bacilli  which  were  culturally  similar  to  Bacillus 
dysenterise  Shiga  but  were  not  agglutinated  by  anti-Shiga  serum. 
Hamburger (6)  also  reported  the  isolation  of  inagglutinable 
Bacillus  dysenterise  Shiga,  but  he  stated  that  his  strains  were 
rendered  agglutinable  by  heating  for  one  hour  at  100°  C. 
Dumas  (4)  has  reported  fifty-seven  strains  of  atypical  Bacillus 
dysenterise  Shiga.  Zoller(22)  has  found  Shiga  cultures  which 
were  auto-agglutinable  when  grown  either  in  broth  or  on  agar 
slants.  Benians(i)  obtained  an  inagglutinable  strain  of  Bacillus 
dysenterise  Shiga  from  an  agglutinable  one  by  suspending  the 
latter  in  mucilage  of  tragacanth,  injecting  it  subcutaneously 
into  a  guinea  pig;  two  months  after  the  injection,  the  area  was 
aspirated  and  the  inagglutinable  form  isolated  from  the  mate- 
rial thus  obtained.  Solimano(i8)  found  that,  in  working  with 
Bacillus  dysenterise  Shiga,  he  obtained  certain  forms  which  were 
inagglutinable  with  immune  serum  of  typical  Shiga;  these  were 
rendered  agglutinable  by  rapid  transplantation  on  special  cul- 
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ture  medium.  His  report  is  especially  interesting  from  the 
standpoint  of  the  agglutination  reactions.  His  tables  show  that 
animals  immunized  against  the  typical  agglutinable  Shiga  strains 
produced  agglutinins  for  all  other  agglutinable  strains,  but  not 
for  the  inagglutinable  ones.  On  the  other  hand,  three  of  the 
animals  immunized  against  separate  strains  of  the  so-called  in- 
agglutinable Shiga  cultures  produced  agglutinins  common  for 
those  three  strains,  but  did  not  produce  agglutinins  for  the 
typical  agglutinable  strains.  After  one  of  these  three  cultures 
had  become  agglutinable  by  immune  serum  of  typical  Shiga 
through  rapid  transplantation,  the  author  immunized  another 
animal  against  it  and  found  that  this  animal  developed  agglu- 
tinins for  the  three  so-called  inagglutinable  strains,  but  none 
for  the  typical  agglutinable  ones.  In  other  words,  the  aggluti- 
nogenic  properties  of  the  culture  remained  the  same,  even  though 
its  agglutinability  had  been  altered. 

For  a  more-extensive  review  of  the  general  subject  of  bacil- 
lary  dysentery,  the  reader  is  referred  to  an  article  written  by 
Davison  (3)  in  1922. 

In  our  experience  during  the  past  year  in  Manila  we  have 
found  several  organisms  which  were  similar,  culturally  and 
morphologically,  to  Bacillus  dysenteric  Shiga,  but  were  not  ag- 
glutinated by  the  serum  obtained  from  animals  immunized 
against  typical  Bacillus  dysenteric  Shiga  cultures.  The  serum 
used  had  an  agglutinin  titer  of  1  :  1,600,  and  yet  there  was  no 
agglutination  of  these  atypical  bacilli  even  in  a  dilution  of 
1  :  100.  They  were  agglutinated  only  in  low  dilutions  (1:  10) 
by  an  antidysenteric  serum  obtained  from  a  horse  which  had 
been  immunized  against  both  typical  Shiga  and  Flexner  strains. 
These  findings  brought  up  the  question  with  us  whether  there 
might  be  two  or  more  serological  groups  of  the  organisms  which 
have  been  classified  as  Bacillus  dysenteric  Shiga. 

SOURCE 
It  was  thought  advisable,  therefore,  to  collect  as  many  strains 
of  Bacillus  dysenteric  Shiga  as  was  convenient  and  to  test  all 
of  these  culturally  and  against  several  immune  sera  to  determine 
the  point  in  question.  Forty-five  strains  were  collected,  some 
from  the  United  States,2  some  from  Japan,  and  the  rest  from 
the  Philippine  Islands.  The  majority  of  the  organisms  orig- 
inated from  cases  of  bacillary  dysentery,  but  a  few  were  isolated 


2  These  cultures  were  obtained  through  the  courtesy  of  Dr.  G.  W.  McCoy, 
director,  Hygienic  Laboratory  of  the  United  States  Public  Health  Service. 


28,3  Lacy:  Report  of  Bacillus  Dysenteric  Shiga  317 

from  apparently  healthy  carriers.  (See  Table  1.)  The  cul- 
tures from  the  carriers  have  been  reported  by  Vazquez-Colet.(20) 
It  was  not  possible  to  determine  the  date  of  isolation  in  many 
of  the  cultures,  though  this  is  a  point  of  little  consequence,  since 
a  sufficient  number  of  the  older  cultures  and  those  isolated  from 
carriers  were  tested  in  animals  and  found  to  be  pathogenic  and 
to  give  intestinal  and  nerve  lesions  typical  of  Bacillus  dysenteric 
Shiga. 

CULTURAL  REACTIONS 

The  first  step  in  the  experiment  was  to  see  if  there  existed  any 
cultural  difference  between  the  various  strains.  In  order  to  feel 
reasonably  certain  that  the  strains  with  which  we  were  working 
were  pure  cultures,  all  strains  were  plated  out  and  subcultures 
obtained  from  single  isolated  colonies.  These  subcultures  were 
then  used  for  study  culturally  and  serologically.  All  of  the 
strains  produced  on  agar  moist,  slightly  opaque,  discrete  colonies, 
having  no  tendency  to  coalesce.  Gelatine  was  not  liquefied. 
Hydrogen  sulphide  test  was  negative  with  all  strains.  Russell 
double  sugar  tubes  all  showed  acid  butt  and  unchanged  slant. 
Litmus  milk  was  at  first  acid,  but  after  five  or  six  days  it  was 
changed  to  alkaline,  so  that  at  the  end  of  two  weeks  all  strains 
except  one  were  strongly  alkaline;  one  strain  remained  acid 
during  a  period  of  more  than  four  weeks  of  observation.  Glu- 
cose, levulose,  and  galactose  broths  were  acidified  by  all  strains 
within  twenty-four  hours.  Maltose,  lactose,  saccharose,  mannit, 
dulcit,  adonit,  sorbit,  rhamnose,  raffinose,  xylose,  salicin,  inulin, 
dextrin,  and  amygdalin  were  not  attacked  by  any  of  the  strains. 
The  production  of  indol  was  the  only  differential  point  obtained 
culturally.  Indol  was  produced  by  all  except  two  of  the  strains 
which  had  not  been  agglutinated  by  immune  serum  of  typical 
Shiga,  whereas  negative  tests  for  indol  were  obtained  from  all 
strains  that  had  been  agglutinated  by  the  immune  serum  of 
typical  Shiga.  This  finding  is  in  accord  with  the  cultural  re- 
actions of  the  Schmitz(l6)  organism  and  with  the  inagglutinable 
organisms  reported  by  Solimano.(i8) 

IMMUNIZATION  EXPERIMENTS 

Selection  of  animals  for  production  of  immune  sera. — Rabbits 
were  selected  as  the  animals  to  be  used  in  the  production  of  the 
immune  sera,  since  they  were  easily  obtainable  and  were  known 
to  respond  rapidly  to  injections  of  Bacillus  dysenteric  Full- 
grown  healthy  rabbits,  weighing  approximately  2  kilograms, 
were  used  in  all  cases  where  immune  serum  was  desired. 
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Table  1. — Showing  source  of  the  forty-five  strains  of  Bacillus  dysenterim. 


Strain 
No. 

Year. 

Source. 

Country. 

Original  designation. 

1 

2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
23 
24 
25 
26 

27 
28 
29 

30 
31 
32 
33 

34 
35 
36 

37 

38 
39 
40 
41 
42 
43 
44 
45 

Patient  with  clinical  dysen- 
tery. 
do 

Japan  

Japan,  S-1. 

Japan,  S-2. 

Japan,  S-3. 

Japan,  S-4. 

Shiga-1. 

Shiga-2. 

Shiga-3. 

Shiga-4. 

Shiga-5 

Shiga-6. 

Shiga-7. 

Shiga-8. 

Shiga-9. 

Shiga-10. 

Shiga-1 1. 

Shiga-12. 

Calhoun. 

J-16-A.M.S. 

73-H.L.  of  U.S.  P.H.S. 

R-I-100. 

Ipor. 

G.  Manansala. 
A.  Romero. 
Shiga-1 8. 
A-10971. 
Beltran. 

D.  Flores. 
A-10028. 
L.S.  56. 

L.S.  59. 
Leyte  S-1. 
A-10168. 
Bellones. 

V.L.S. 
Zusuki. 
L.  L.  S. 

RI-114  F.H.L.  of  U.S. 

P.H.S. 
Schmitz. 
109-R.  I. 
Espiritu. 
Pili. 

M.  Reyes. 
Salvatierra. 
J.  Mendiola. 
J.  Isla. 

_   .do  -   -   

do 

do 

do 

do           -   -   _._   

do ___ 

Philippine  Islands __ 

do._ 

do 

do 

. do 

do 

do 

do 

do 

do 

do 

do 

do 

do  -__ 

__  do .-- 

do 

do 

do.. 

do 

do 

do 

do 

do 

1923 

do 

do 

do 

do 

do 

do 

1924 

1924 
1924 

Patient  with  clinical  dysen- 
do 

Philippine  Islands 

do 

do _     .. 

__.do 

do 

.   _  do  __.   ___     .__     _- 

1924 
1924 

1924 
1923 

do 

Patient  with  clinical  dysen- 
tery. 
do 

do 

do       .   -. 

Patient  with  clinical  dysen- 
do 

do 

do 

1923 
1923 
1923 

Autopsy,  dysentery 

do 

tery. 

do 

1924 

Carrier 

do 

tery. 

do „ 

do 

do „ 

do . 

1924 
1924 
1924 
1924 
1924 
1924 

do 

do 

do 

do 

do 

do 

do _ _. 

do _ 

do _ 

do 

28,3  Lacy:  Report  of  Bacillus  Dysenteric  Shiga  319 

Selection  of  cultures  for  immunization  of  animals. — The  cul- 
tures, as  stated  above,  had  been  obtained  from  Japan*  from  the 
United  States,  and  from  widely  separated  areas  in  the  Philippine 
Islands.  In  order  to  have  an  intelligent  starting  point,  it  was 
deemed  advisable  to  prepare  one  immune  serum  for  a  Philippine 
strain  which  had  been  isolated  at  the  Bureau  of  Science,  another 
for  a  Japanese  strain,  a  third  for  an  American  strain,  and  still 
another  for  one  of  the  strains  which  we  had  found  to  be 
inagglutinable  with  our  anti-Shiga  serum.  After  the  four  ani- 
mals had  been  immunized  and  all  of  the  cultures  tested  against 
their  sera  for  purposes  of  orientation,  other  cultures  were 
selected  and  animals  were  immunized  against  these.  The  total 
number  of  strains  collected  was  forty-five,  and  twelve  strains 
were  selected  from  these  for  the  production  of  immune  sera. 

METHOD  OF  IMMUNIZATION 

The  strains  ♦selected  for  immunization  purposes  were  plated 
on  plain  agar  and  Teague  methylene  blue-eosin  medium.  Single 
colonies  were  picked  from  the  plates  and  tested  for  the  typical 
reactions  on  carbohydrates,  as  stated  afcove.  • 

The  cultures  for  injection  were  grown  jfar  twenty-four  hours 
on  agar  slants  having  a  reaction  of  approximately  Ph.  6.0.  The 
growth  was  then  suspended  in  physiological  saline  solution  and 
heated  in  a  water  bath  at  56°  C.  for  one  hour.  Four  intra- 
venous injections  were  then  given  at  seven-day  intervals;  the 
first  injection  was  1  cubic  centimeter  of  a  very  light  suspension, 
and  each  subsequent  injection  was  twice  the  amount  of  the 
preceding  one. 

Some  of  the  cultures  grown  on  agar,  and  then  killed  by  heating 
at  56°  C.  for  one  hour,  were  kept  in  sterile  condition  at  6°  to 
10°  C.  and  used  for  all  four  injections,  no  preservative  having 
been  added.  Other  cultures  were  used  fresh  for  each  inocula- 
tion ;  that  is,  the  culture  was  grown  for  twenty-four  hours  and 
killed  by  heating  at  56°  C.  for  one  hour  each  time  just  before 
it  was  to  be  used.  It  was  found  that  for  the  production  of 
agglutinins  one  method  could  be  used  with  as  good  result  as 
could  the  other.  The  former  method  was  less  troublesotne  and 
the  amount  used  could  be  more  uniformly  graduated.  Each 
animal  was  bled  seven  days  after  receiving  the  last  injection 
of  vaccine.  The  sera  were  tested  against  all  of  the  forty-five 
cultures,  the  reactions  of  which  are  shown  in  Table  2,  which 
is  a  composite  table  of  all  the  tests. 
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Table  2. — Showing  results  of  agglutination  tests  of  twelve  immune  sera, 
each  tested  against  the  forty-five  strains. 


Immune 

serum  No. 

Strain  No. 

1 

6 

9 

12 

17 

18 

33 

28 

36 

1     39 

37 

38 

1 

+ 

+ 

+ 

+ 

+ 

+ 

2 

+ 

+ 

+ 

+ 

+ 

+ 

3 _ 

+ 

+ 

+ 

+ 

+ 

+ 

— 

4 _. 

+ 

+ 

+ 

+ 

+ 

+ 

5 

+ 

+ 

+ 

+ 

+ 

+ 

— 

_ 

6 

+ 

+ 

+ 

+ 

+ 

+ 

— 



— 

j     

_ 

7 __ 

+ 

+ 

+ 

+ 

+ 

+ 

— 

-    !    _ 

8__ 

+ 

+ 

+ 

+ 

+ 

+ 

— 

9 

+ 

+ 

+ 

+ 

+ 

+ 

— 

10_ 

+ 

+ 

+ 

+ 

+ 

+ 

— 

11 

+ 

+ 

+ 

+ 

+ 

+ 

— 

12 _. 
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+ 

+ 

+ 

+ 

+ 

— 

13 

+ 

+ 

+ 

+ 

+ 

+ 

— 

14 

+ 

+ 

+ 

+ 

+ 

.+ 

— 

15 

+ 

+ 

+ 

+ 

+ 

+ 

— 









16 

+ 

+ 

+ 

+ 

+ 

+ 

_ 







_ 

17 

+ 

+ 

+ 

+ 

+ 

+ 

— 



— 





__ 

18__ 

+ 

+ 

+ 

+ 

+ 

+ 

— 

19 

+ 

+ 

+ 

+ 

+ 

+ 

— 



— 



— 



20 

+ 

+ 

+ 

+ 

+ 

+ 

— 

21 

+ 

+ 

+ 

+ 

+ 

+ 

— 









__ 

22 

+ 

+ 

+ 

+ 

+ 

+ 

— 









__ 

28 

+ 

+ 

+ 

+ 

+ 

+ 

— 









_ 

24 

+ 

+ 

+ 

+ 

+ 

+ 

— 







— 



25 

+ 

+ 

+ 

+ 

-r 

+ 

— 

26 

+ 

+ 

+ 

+ 

+ 

+ 

— 



27 

+ 

+ 

+ 

+ 

+ 

+ 

__ 

— 

— 

— 

— 



28__ 

~ 

— 

— 

— 

— 

__ 

+ 

+ 

+ 

— 

— 

— 

29 

— 

— 

— 

— 

— 

— 

+ 

+ 

+ 

— 

— 

— 

30 

— 

— 

— 

— 

— 

— 

+ 

+ 

+ 

— 

— 

— 

31 

— 

— 

— 

— 

— 

— 

+ 

+ 

+ 

— 

.  — 

_ 

32 

— 

— 

— 

— 

— 
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+ 

+ 

— 

— 

— 

33 

— 

— 

— - 

— 

— 

— 

+ 

+ 

+ 

— 

— 

— 

34 

— 

— 

— 

— 

— 

— 

+ 

+ 

+ 

— 

— 

— 

35 

— 

— 

— 

— 

— 

— 

+ 

+ 

+ 

— 

— 

— 

36. 

— 

— 

— 

— 

— 

— 

+ 

+ 

+ 

— 

— 

— 

37 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

+ 

— 

38 _. 
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— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

+ 

39 

— 

— 

— 

) 

— 

— 

— 

— 

— 

+ 

— 

— 

40 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

41 

— 

— 

— 

_     1 

— 













42 

— 

— 

— 

-     1 

— 

— 

— 

— 

— 



— 

t 

43 

— 

— 

__ 

— 

— 

— 

— 

— 

— 

— 

— 

— 

44 

— 

— 

— 

—     1 

~ 

— 

— 

— 

— 

— 

— 

— 

45. 

— 

-  1 

"     1     " 

— 

— 

— 

— 

— 

— 

Table  2  shows  that,  serologically,  the  forty-five  strains 
examined  were  composed  of  two  well-defined  groups,  and  nine 
strains  not  in  either  group.     Twenty-seven  strains  were  agglu- 
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tinated  by  one  group  of  sera,  nine  by  another,  and  the  remain- 
ing nine  were  not  agglutinated  by  either  group  of  sera. 

The  macroscopic  method  of  agglutination  was  used  through- 
out. When  the  agglutination  tests  were  made,  each  serum  was 
tested  against  the  cultures  in  dilutions  varying  from  1  :  100  to 
1  :  12,800.  The  mixtures  of  diluted  sera  and  cultures  were  in- 
cubated at  37°  C.  for  eighteen  hours,  after  which  the  readings 
were  made  and  recorded.  All  readings  were  made  without  the 
aid  of  a  magnifying  lens.  The  dilutions  from  1  :  100  to  1  :  400 
recorded  as  positive  showed  complete  agglutination  and  sedi- 
mentation, as  indicated  in  Table  2,  whereas  there  was  no  agglu- 
tination in  those  recorded  as  negative.  A  few  of  these  sera 
had  a  titer  as  high  as  1  :  6,400.  There  were  less  group  agglu- 
tinins existing  between  the  two  groups  shown  here  than  between 
either  of  these  groups  and  Bacillus  dysenteric  Flexner.  It  will 
be  noted  that  sera  were  prepared  from  three  of  the  strains  (37, 
38,  and  39)  which  were  not  agglutinated  by  any  serum,  and  that 
these  three  immune  sera  contained  agglutinins  for  their  homolo- 
gous cultures  only. 

Number  39  was  the  Schmitz  strain,  received  from  the  Hygienic 
Laboratory  of  the  United  States  Public  Health  Service.  By  re- 
ferring again  to  Table  2,  it  will  be  seen  that  there  was  no  serolo- 
gical relationship  between  strain  39  and  any  of  the  other  strains 
shown  here.  It  might  be  stated  further  that  all  of  the  nine 
cultures  comprising  the  small  agglutinable  group  were  isolated 
in  the  Philippines — seven  in  Luzon  and  two  in  Leyte.  The 
large  agglutinable  group  was  composed  of  strains  obtained 
from  the  Philippines,  Japan,  and  America.  Five  of  the  inaggln- 
tinable  strains  were  isolated  in  the  Philippines,  and  the  other 
three  were  sent  to  us  from  the  United  States. 

Having  nine  cultures  that  were  inagglutinable  with  the  im- 
mune sera  of  either  the  small  or  the  large  group,  it  occurred  to 
us  that  these  might  be  rendered  agglutinable  either  by  the  rapid 
transplantation  method  of  Solimano(i8)  or  by  the  heating  method 
of  Hamburger.  (6)  Therefore,  the  strains  were  transferred 
daily  for  several  days  and  again  tested  for  agglutinability.  The 
transplantation  made  no  change  whatever  in  their  agglutin- 
ability, all  the  tests  resulting  as  they  did  in  the  earlier 
examinations.  Some  of  the  cultures  were  more  than  one  year 
old  and  had  remained  entirely  unchanged. 

The  cultures  were  then  examined  according  to  the  method 
of  Hamburger.  All  of  the  inagglutinable  strains  and  two 
strains  of  each  of  the  agglutinable  groups  were  grown  for 
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twenty-four  hours  on  acid  agar  and  suspended  in  physiological 
saline  solution.  These  suspensions  of  the  organisms  were  heated 
for  one  hour  at  100°  C.  and  then  cooled  to  40°  C.  before  they 
were  added  to  the  sera.  The  tests  were  made  in  the  same 
way  as  the  other  agglutination  tests  had  been  made.  One  serum 
representing  the  large  group  and  one  representing  the  small 
group  were  used.  These  sera  were  set  up  in  dilutions  varying 
from  1  :  100  to  1  :  12,800,  and  the  heated  suspensions  were 
then  added.  The  mixtures  were  incubated  for  twenty-four 
hours  at  37°  C.  and  the  results  recorded.  It  was  found  that  the 
heating  had  not  changed  the  result  of  the  reaction  of  either 
the  agglutinable  or  the  inagglutinable  strains ;  the  former  were 
agglutinated  only  by  their  homologous  sera,  and  the  latter  re- 
mained unagglutinated.  We  were  unable,  therefore,  to  change 
the  agglutinability  of  our  strains  either  by  rapid  transplanta- 
tion or  by  heating. 

ADSORPTION  TEST 

Table  3  shows  the  results  of  the  adsorption  test  with  serum 
17,  and  Table  4  shows  the  results  of  the  same  test  on  serum  36. 
Table  3. — Showing  the  results  of  adsorption  test  with  serum  17. 


Adsorbed  with  strain. 

Strain 
added 
after 
twenty- 
four  hours 
adsorption. 

Results  of  agglutination  in  dilution  of- 

1  :200 

1:400 

+  +  +  + 

+  +  +  + 
+  +  +  + 
+  +  +  + 

1:800 

1:1,600 

Control. 

Homologous  control  test 

before  adsorption. 
Strain  17 _ 

+  +  +  + 

+  +  +  + 
+  +  +  + 
+  +  +  + 

+  +  +  + 

+  +  +  + 
+  +  +  + 
+  +  +  + 

+  + 
+  + 

— 

17 
17 
17 
17 

Strain  36 __ 

Strain  38 

Strain  43 

Table  4. — Showing  the  results  of  adsorption  test  with  serum  36. 


Adsorbed  with  strain. 

Strain 
added 
after 
twenty- 
four  hours 
adsorption. 

Results  of  agglutination  in  dilution  of- 

1:200 

1 :  400 

1:800 

1:1,600 

Control. 

Homologous   control  test 

before  adsorption. 
Strain  36 

+  +  +  + 

+  +  +  + 
+  +  +  + 
+  +  +  + 

+  +  +  + 

+  +  +  + 
+  +  +  + 
+  +  +  + 

+  +  +  + 

+  +  +  + 
+  +  +  + 
+  +  +  + 

+  +  + 

+  +  + 
+  +  + 
+  +  + 

— 

36 
36 
36 
36 

Strain  17 

Strain  38 . 

Strain  43 __ . 
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The  technic  used  in  the  experiments  recorded  in  Tables  3  and 
4  was  as  follows:  Heavy  suspensions  of  twenty-four-hour  agar 
cultures  from  strains  17,  36,  38,  and  43  were  added  separately 
to  a  1  :  100  dilution  of  the  serum  to  be  tested.  The  suspensions 
were  then  incubated  for  twenty-four  hours  at  37°  C,  after  which 
they  were  centrifuged  at  high  speed  for  a  sufficient  length  of 
time  to  obtain  clear  supernatant  fluids.  These  supernatant 
fluids  were  then  removed  and  dilutions  of  them  were  arranged 
in  the  same  manner  as  for  the  agglutination  tests  mentioned 
above.  The  homologous  strain  was  then  added  to  the  various 
dilutions  of  serum  and  the  mixture  incubated  again  for  twenty- 
four  hours,  after  which  the  readings  shown  in  Tables  3  and  4 
were  taken.  The  other  sera  reacted  similarly  in  this  respect 
to  these  two  and  are  therefore  not  recorded  here. 

PATHOGENICITY 

Most  of  the  strains  with  which  we  were  working  had  been 
isolated  from  clinical  cases  of  bacillary  dysentery;  a  few  had 
been  isolated  from  carriers  who  showed  no  symptoms  at  the 
time  the  cultures  were  obtained  (see  Table  1).  Since  some  of 
our  strains  had  been  kept  on  culture  media  for  many  months,  it 
was  important  to  know  whether  there  was  a  difference  in  patho- 
genicity of  the  strains.  Selections  were  made  from  among  the 
two  agglutinable  groups  and  also  from  among  the  inagglutinable 
strains,  and  twenty-four-hour  living  cultures  were  injected  in- 
travenously into  rabbits.  The  results  of  these  injections  are 
shown  in  the  following  protocols. 

Rabbit  1,  September  SO,  1924. — A  rabbit  weighing  approx- 
imately 1,000  grams  was  injected  intravenously  with  one-fifth 
of  a  twenty-four-hour  agar  slant  of  culture  24.  At  the  end  of 
twenty  hours  the  animal  had  a  severe  diarrhoea,  was  in  a  state 
of  collapse,  and  paralysis  of  all  four  extremities  was  practically 
complete.  The  animal  was  sacrificed  at  this  time,  and  autopsy 
showed  that  the  lower  part  of  the  ileum  and  the  whole  of  the 
caecum  were  thickened,  oedematous,  and  congested.  The  intes- 
tinal contents  were  examined  microscopically  and  showed  red 
blood  corpuscles,  pus  cells,  large  swollen  epithelial  cells,  and 
numerous  bacteria.  Cultures  from  the  intestinal  contents  were 
negative  for  Bacillus  dysenteric  Shiga.  A  sample  of  bile  from 
t}ie  gall  bladder  showed  pure  culture  of  the  organism  that  had 
been  injected. 
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Rabbit  2,  September  SO,  1924. — Culture  36  was  grown  on  an 
agar  slant  for  twenty-four  hours,  the  entire  growth  was  removed 
and  suspended  in  sterile  physiological  saline  solution,  and  one- 
fifth  of  it  was  injected  intravenously  into  a  rabbit  weighing 
approximately  1,000  grams.  On  the  following  day  the  animal 
had  a  diarrhoea  and  was  distinctly  sluggish  in  its  activities. 
At  the  end  of  forty-eight  hours  there  was  definite  improve- 
ment in  the  animal's  condition,  and  it  was  then  injected  with 
the  remainder  of  the  saline  suspension  of  the  organisms  with 
which  it  had  been  injected  previously.  The  second  injection  was 
made  at  3.00  p.  m.  and  the  animal  died  during  the  following 
night.  Autopsy  showed  a  congested  (edematous  csecum,  less 
marked  than  that  of  the  former  animal.  The  organism  was 
isolated  in  pure  culture  from  the  gall  bladder,  but  was  not 
found  in  the  intestinal  contents. 

Rabbit  S,  September  SO,  1924. — Culture  38  was  grown  on  an 
agar  slant  for  twenty-four  hours,  the  entire  amount  was  re- 
moved and  suspended  in  sterile  physiological  saline  solution, 
and  one-fifth  of  it  was  injected  intravenously  into  a  rabbit 
weighing  approximately  1,000  grams.  At  the  end  of  twenty- 
four  hours  the  animal  had  a  diarrhoea,  was  sluggish  in  its 
activities,  and  when  placed  on  its  side  made  no  effort  to  regain 
an  upright  position.  At  the  end  of  forty-eight  hours  the  symp- 
toms had  almost  entirely  subsided,  and  the  remaining  four- 
/  fifths  of  the  saline  suspension  of  bacteria  were  injected  intra- 
venously. This  was  done  at  3.15  p.  m.,  and  the  animal  died 
during  the  night.  Autopsy  showed  a  distinctly  congested  and 
(edematous  caecum  of  about  the  same  degree  as  in  rabbit  2.  The 
organism  was  isolated  in  pure  culture  from  the  gall  bladder, 
but  was  not  found  in  the  intestinal  contents. 

Rabbit  4,  September  SO,  1924. — Culture  43  was  grown  for 
twenty-four  hours  on  an  agar  slant,  the  whole  amount  of  growth 
then  suspended  in  sterile  physiological  saline  solution,  and  one- 
fifth  of  it  was  injected  intravenously  into  a  rabbit  weighing 
approximately  1,000  grams.  At  the  end  of  the  first  twenty-four 
hours  the  animal  had  a  diarrhoea,  was  distinctly  sluggish  in  its 
activities,  and  when  placed  on  its  side  made  practically  no  effort 
to  regain  an  upright  position.  There  was  definite  improvement 
at  the  end  of  forty-eight  hours,  and  the  animal  was  then  injected 
intravenously  with  the  remaining  four-fifths  of  the  culture. 
This  was  done  at  3.30  p.  m.,  and  the  animal  died  some  tinle 
during  the  following  night.  Autopsy  showed  a  congested,  (edem- 
atous caecum,  similar  in  appearance  to  that  of  the  last  two. 
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The  organism  was  isolated  in  pure  culture  from  the  gall  bladder, 
but  was  not  found  in  the  faecal  cultures. 

In  these  four  instances  the  organisms  recovered  from  the  gall 
bladders  of  the  rabbits  corresponded  in  every  way  to  the  organ- 
isms that  had  been  injected  into  the  animals. 

PROTECTION   EXPERIMENTS 

It  was  of  importance,  from  the  therapeutic  standpoint,  to 
know  if  the  course  of  the  infection  with  these  different  strains 
could  be  influenced  by  the  use  of  the  polyvalent  antidysenteric 
horse  serum,  prepared  by  the  Bureau  of  Science  and  in  use  in 
the  Philippine  Islands  for  the  treatment  of  bacillary  dysentery. 
All  of  the  typical  Shiga  organisms  included  in  the  collection  used 
for  the  preparation  of  this  therapeutic  serum  were  shown,  by 
serological  analysis,  to  belong  to  the  large  group  recorded  in 
Table  2. 

For  the  protection  experiments  four  healthy  rabbits  (5,  6,  7, 
and  8),  weighing  approximately  1,000  grams  each,  were  selected 
and  given  5  cubic  centimeters  of  the  polyvalent  antidysenteric 
serum  intraperitoneally.  Twenty-four  hours  after  injection  of 
the  serum,  rabbit  5  was  injected  intravenously  with  the  entire 
growth  from  a  twenty-four-hour  agar  slant  of  strain  24,  rabbit 
6  was  injected  intravenously  with  a  similar  amount  of  strain 
38,  and  rabbit  7  was  injected  with  an  equal  amount  of  strain 
43.  These  three  animals  remained  entirely  healthy  during  a 
period  of  two  weeks'  observation,  no  ill  effects  resulting  from 
the  injections.  Rabbit  8  was  injected  intravenously,  at  the  same 
time  as  the  three  other  rabbits,  with  the  entire  growth  from  a 
twenty-four-hour  agar  slant  of  strain  36.  The  animal  died  four 
hours  after  the  injection  of  the  culture.  At  autopsy  no  gross 
lesions  were  observed  in  the  intestines. 

Two  other  rabbits,  weighing  approximately  1,000  grams  each, 
were  then  selected;  one  was  injected  intraperitoneally  with  5 
cubic  centimeters  of  the  polyvalent  antidysenteric  serum  and 
the  other  was  injected  with  10  cubic  centimeters.  At  the  end  of 
another  twenty  hours  these  rabbits  were  each  injected  intra- 
venously with  the  entire  growth  from  a  twenty-four-hour  slant 
of  strain  36.  The  animal  that  had  been  given  5  cubic  centime- 
ters of  serum  remained  unaffected,  while  the  one  that  had  been 
given  10  cubic  centimeters  of  serum  was  found  dead  in  its 
cage  on  the  following  morning.  This  is  an  occurrence  not 
uncommonly  met  with  in  serum  protection  experiments  with 
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Bacillus  dysenteric  or  its  toxins,  and  is  possibly  dependent  upon 
the  difference  in  the  individual  susceptibility  of  the  animals. 
Cultures  from  the  gall  bladder  and  intestinal  contents  of  the 
animal  that  died  were  negative. 

These  experiments  indicate  that  the  polyvalent  antidysenteric 
serum  did  afford  protection  against  experimental  infections  in 
rabbits  with  these  four  strains  of  organisms,  even  though  only 
one  of  them,  No.  24,  was  included  in  the  collection  used  for  the 
preparation  of  the  therapeutic  serum. 

DISCUSSION 

Forty-five  strains  of  organisms  from  stools  of  bacillary  dysen- 
tery patients  and  carriers,  and  from  autopsies,  were  studied 
in  this  series. 

Culturally,  all  of  these  strains  were  identical  with  Bacillus 
dysenteric  Shiga.  Biochemically,  they  can  be  classed  in  two 
groups:  one  large  group  which  is  identical  with  Bacillus  dysen- 
teric Shiga  in  every  respect,  and  a  smaller  group  different  from 
this  type  only  in  that  the  strains  produced  indol. 

Serologically,  the  forty-five  strains  were  divided  sharply  into 
two  agglutinable  groups  of  nine  and  twenty-seven,  and  a  third 
inagglutinable  group  of  nine.  The  agglutination  and  adsorp- 
tion experiments  were  definite  and  clear-cut  for  the  two  fixed 
groups,  there  being  no  cross  agglutination  or  adsorption  between 
the  two.  The  large  agglutinable  groups,  composed  of  the 
twenty-seven  strains,  included  all  strains  except  two  that  were 
indol  negative.  The  members  of  the  small  agglutinable  group, 
composed  of  nine  strains,  were  all  indol  positive.  Those  of  the 
inagglutinable  group  were  indol  positive  with  two  exceptions. 
Practically  all  of  the  large  group  had  been  obtained  from  acute 
bacillary  dysentery  patients. 

The  small  agglutinable  group  had  been  obtained  from  acute 
bacillary  dysentery  patients,  from  autopsies,  and  from  one 
carrier. 

Six  of  the  inagglutinable  strains  had  been  isolated  from 
healthy  carriers,  but  the  history  of  the  other  three  was  unknown 
to  us,  the  cultures  having  been  obtained  from  the  United  States. 

The  different  strains  were  pathogenic  for  rabbits  when  in- 
jected intravenously.  The  lesions  produced  were  similar  in  all 
cases,  except  that  the  strains  typical  of  Bacillus  dysenteric 
Shiga  produced  lesions  more  severe  than  did  any  of  the  atypical 
strains. 
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In  seeking  a  definite  classification  of  the  organisms  described 
above  we  find,  if  we  follow  Bergey,s(2)  Manual  of  Determinative 
Bacteriology,  arranged  by  a  committee  of  the  Society  of  Amer- 
ican Bacteriologists,  that  the  large  agglutinable  group  corre- 
sponds in  most  respects  to  "Eberthella  dysenteriae  Castellani 
and  Chalmers"  (or  Bacillus  dysenteric  Shiga) ,  while  the  small 
agglutinable  group  and  the  inagglutinable  group  correspond 
more  closely  to  "Eberthella  ambigua"  (Andrews)  (or  Bacillus 
ambiguus  Andrews).  The  latter  does  not  correspond  entirely  to 
the  organisms  reported  above,  in  that  our  organisms  were  def- 
initely pathogenic,  while  "Eberthella  ambigua"  is  said  to  be  not 
pathogenic.  The  organisms  belonging  to  our  small  agglutinable 
group  and  to  the  inagglutinable  group  correspond  culturally 
to  the  Schmitz  bacillus  and  to  the  inagglutinable  bacilli  reported 
by  Solimano.  We  are  unable  to  make  any  statement  as  to  their 
serological  relationship,  since  we  were  not  in  possession  of  cul- 
tures from  either  of  these  authors. 

Regardless  of  the  definite  species,  the  organisms  described 
belong  to  the  genus  Eberthella.  The  practical  point  which  we 
would  mention  in  connection  with  this  report  is  that,  had  we 
depended  upon  the  immune  serum  of  typical  Shiga  alone  for 
diagnosis  of  these  organisms,  we  should  have  missed  eighteen 
out  of  the  forty-five  and,  even  with  the  sera  of  the  two  fixed 
groups,  we  should  still  have  missed  nine  of  the  forty-five,  or 
practically  20  per  cent.  We  feel,  therefore,  that  the  use  of  cul- 
tural, biological,  and  serological  methods  should  always  be  em- 
ployed in  studying  this  group  of  organisms. 

The  passive  immunization  of  rabbits  with  the  polyvalent  anti- 
dysenteric  serum  prepared  by  the  Bureau  of  Science  protected 
the  animals  against  large  amounts  of  the  living  cultures  of  the 
strains  of  different  groups  given  intravenously. 

SUMMARY 

1.  Forty-five  strains  of  bacilli  similar  to  and  identical  with 
Bacillus  dysenteric  Shiga  have  been  studied  in  this  series. 

2.  Serologically,  twenty-seven  strains  formed  one  group  which 
corresponded  to  typical  Bacillus  dysenteric  Shiga,  nine  formed 
a  second  group  different  from  the  first,  and  nine  others  formed 
a  heterologous  group  agglutinated  only  by  their  homologous 
immune  sera. 

3.  The  members  of  the  large  agglutinable  group  were  indol 
negative,  while  the  members  of  the  small  agglutinable  group 
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and  the  inagglutinable  group  were  indol  positive  with  two  ex- 
ceptions. 

4.  The  two  smaller  groups  corresponded  culturally  to  the 
Schmitz  bacillus,  while  the  larger  group  corresponded  to  the 
Shiga-Kruse  group  of  true  Bacillus  dysenteric. 

5.  The  members  of  the  three  different  groups  were  pathogenic 
for  rabbits. 

6.  Polyvalent  antidysenteric  serum  afforded  protection  against 
experimental  inoculation  with  cultures  of  all  three  groups. 
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FOURTH  REPORT  UPON  DIPTERA  PUPIPARA  FROM  THE 
PHILIPPINE  ISLANDS 

By  G.  F.  Ferris 
Of  Stanford  University ;  California 

FIVE  TEXT  FIGURES 

For  the  material  upon  which  this  paper  is  based  (the  fourth 
in  a  series  dealing  with  the  Diptera  Pupipara  of  the  Philippine 
Islands)  I  am  chiefly  indebted  to  Mr.  R.  C.  McGregor,  from 
whom  the  specimens  of  the  four  species  of  Hippoboscidse 
recorded  were  received.  The  record  of  the  siilgle  species  of  the 
Streblidse  is  due  to  the  kindness  of  Mr.  Edward  H.  Taylor. 

STREBLID^E 

Nycteribosca  amboinensis  (Rondani). 

Nycteribosca  amboinensis   (Rondani),  Ferris,  Philip.  Journ.  Sci.  25 
(1924)   395. 

Present  record. — From  Hipposideros  diadema  grisea,  Baguio, 
Luzon,  August,  1923.  Several  specimens,  collected  by  Edward 
H.  Taylor.  I  have,  in  the  reference  cited  above,  recorded  the 
species  from  the  Philippine  Islands  and  redescribed  it. 

HIPPOBOSCID^E 
Genus  ORNITHOICA  Rondani 

The  distinctive  characters  of  this  genus  are  as  follows :  Hippo- 
boscidse  with  functional,  noncaducous  wings  having  several 
veins  behind  the  costa  including  three  "cross  veins,"  an  "anal 
cell"  consequently  present,  the  "third  vein"  (R4+5 )  approximate 
to  (generally  said  to  be  confluent  with)  the  "second  vein" 
(R2+3 )  for  about  a  third  or  half  of  its  length  and  thus  forming 
the  most  distinctive  feature  of  the  genus.  Ocelli  present. 
Claws  two-toothed.  Antennae  short  and  blunt.  Abdomen  with- 
out a  median,  striated,  dorsal  area. 

Ten  species  have  been  referred  to  this  genus,  and  almost  all 
of  them  are  so  inadequately  described  that  their  status  is  dubious. 
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Austen  and  Aldrich  have  attempted  to  reduce  several  of  them  to 
synonymy  with  0.  confluenta  (Say),  but  as  I  have  pointed  out 
elsewhere  their  determinations  are  open  to  question.    I  have 


Fig.  1.     Omithoica  promiscua  Ferris  and  Cole ;  female,  wings  removed.     From  specimen  from 
Chrysocolaptes  rufopunctatus  Hargitt. 

redescribed  O.  beccariina  Rondani  in  a  paper  now  in  press,1  and 
it  is  certainly  distinct,  at  least  from  0.  promiscua  Ferris  and 
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Cole,  the  only  other  species  of  the  genus  the  identity  of  which 
may  be  regarded  as  reasonably  certain.  There  is  the  possibility 
that  0.  promiscua  is  actually  identical  with  0.  confluenta  and, 
further,  that  confluenta  is  identical  with  the  still  older  O.  turdi 
(Latreille),  but  I  do  not  believe  that  any  of  these  points  can 
be  established  from  the  existing  literature. 

Ornithoica  promiscua  Ferris  and  Cole.     Figs.  1  and  2. 

Ornithoica  promiscua  Ferris  and  Cole,  Parasitology  14   (1922)  203, 
figs.  19,  20. 

Previous  records. — From  various  passerines  and  from  Falco 
sparverius  in  California,  where  it  appears  to  be  a  very  common 
species. 


Fig.  2.     Ornithoica  promiscua  Ferris  and  Cole ;  a,  wing,  to  same  scale  as  fig.   1 ; 
of  posterior  tarsus ;  c,  clypeal  region. 


6,  portion 


Present  record. — Two  females,  one  each  from  Chrysocolaptes 
rufopunctatus  Hargitt  and  Ceyx  samarensis  Steere,  collected  at 
Loquilocon,  Wright,  Samar,  Philippine  Islands,  June,  1924  (jR. 
C.  McGregor). 

Notes. — I  shall  not  here  redescribe  the  species,  but  I  am  pre- 
senting new  and,  I  think,  somewhat  better  figures  than  those 
accompanying  the  original  description.  These  should  make  it 
readily  recognizable.     It  is  a  very  small  species,  about  2.5  milli- 
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meters  long  without  the  wings.  It  is  readily  separable  from 
O.  beccariina  Rondani,  which  should  be  present  in  the  Philippine 
Islands,  by  the  fact  that  the  latter  has  but  three  transverse  bars 
on  the  dorsum  of  the  abdomen  and  also  lacks  the  ventral  tuber- 
cles on  the  abdomen. 

Genus  ORNITHOPONUS  Aldrich 

The  following  characterization  is  based  upon  O.  americanus 
(Leach),  the  type  of  the  genus:  Hippoboscidse  with  functional, 
noncaducous  wings  which  have  several  veins  behind  the  costa, 
these  including  but  two  "cross  veins,"  the  "anal  cell"  conse- 
quently lacking.  Ocelli  absent.  Claws  three-toothed.  Clypeus 
very  short,  distinctly  emarginate,  with  the  lateral  angles  pro- 
duced as  more  or  less  hornlike  processes  inclosing  the  very 
short  and  almost  cylindrical  antennae.  Lateral  lobe  of  the  met- 
anotum  without  a  nipplelike  protuberance  below  the  scutellum. 
Dorsum  of  the  abdomen  with  a  distinct  median  area  of  trans- 
verse striations. 

This  is  the  group  that  in  recent  years  has  generally  been 
called  Olfersia,  but  as  Aldrich  has  shown  this  name  applies  to 
the  group  that  has  been  called  Pseudolfersia.  Consequently,  he 
has  proposed  the  name  Ornithoponus  for  the  group,  with  Fero- 
nia  americana  Leach  as  the  type. 

This  is  a  large  genus,  consisting  chiefly  of  species  that  are 
practically  unrecognizable  from  the  descriptions,  and  it  very- 
likely  includes  a  number  of  synonyms.  One  species,  O.  nigrita 
(Speiser),  has  been  recorded  by  Bezzi  from  the  Philippines, 
but  if  the  determination  is  based  only  upon  the  original  descrip- 
tion of  the  species  I  am  unable  to  see  how  the  record  can  be 
anything  more  than  a  guess. 

I  may  in  this  connection  refer  to  the  genus  Icosta.  This 
genus  was  established  for  a  species,  Olfersia  dioxyrrhina 
Speiser,  from  New  Guinea.  It  is  supposed  to  be  distinguishable 
from  Ornithoponus  by  the  fact  that  the  clypeus  is  deeply  emar- 
ginate (ausgebuchtet) ,  the  sides  produced  as  horns  about  the 
base  of  the  antennae.  As  far  as  the  description  is  concerned, 
I  am  unable  to  see  anything  of  particular  significance  in  this, 
for  typical  Ornithoponus  has  what  is  essentially  the  same  struc- 
ture, although  perhaps  not  so  strongly  marked,  and  the  character 
is  very  strongly  developed  in  Lynchia  and  a  species  that  I  have 
described  in  an  earlier  one  of  these  papers  as  an  Ornithophila. 
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Unless  there  exists  some  other  basis  for  the  separation  of  Icosta, 
the  genus  is  probably  to  be  regarded  as  identical  with  Orni- 
thoponus,  and  the  latter  would  stand  as  a  synonym.  I  refer  to 
the  matter  here,  as  the  following  species  might  possibly  be 
regarded  as  coming  within  the  accepted  definition  of  Icosta, 
particularly  as  it  differs  rather  markedly  from  typical  Ornitho- 
ponus. 

Omithoponus  sartus  sp.  nov.     Figs.  3  and  4. 

Specimens  examined. — The  holotype,  a  female,  and  a  paratype 
female  from  Microhierax  meridionalis  Grant,  collected  at  Loqui- 
locon,  Wright,  Samar,  Philippine  Islands,  June  4,  1924 ;  and  the 
allotype  from  Hydrocorax  semigaleatus  Tweeddale,  at  the  sarile 
place,  May  21,  1924  (McGregor). 

Female  (fig.  S). — Length,  on  slide  without  wings,  5.5  milli- 
meters.   A  dark  brown  species. 

Head  above  almost  destitute  of  setae  except  for  a  series  of 
small  ones  along  the  orbit,  ventrally  with  a  tuft  of  setae  below 
the  antennae  and  two  diagonal  rows  of  small  setae  on  each  side. 
(Clypeus  fig.  4,  c)  emarginate,  the  lateral  angles  produced  into 
short,  hornlike  processes,  which  slightly  surpass  the  antennae. 
Eyes  relatively  small  as  compared  with  0.  americanus,  occupying 
scarcely  more  than  half  the  length  of  the  head. 

Thorax  almost  bare,  both  dorsally  and  ventrally;  with  inter- 
mingled short  and  long  setae  on  the  produced  humeral  angles  and 
in  front  of  the  wing ;  scutellum  margined  with  fine  setae.  Meso- 
thoracic  spiracle  strikingly  large,  the  aperture  protected  by 
conspicuous  fimbriated  processes.  The  metathoracic  spiracle  is 
of  the  same  nature  but,  as  in  all  these  forms,  is  concealed  by 
the  hind  coxae. 

Wings  (fig.  4,  a)  with  the  venation  characteristic  of  the  genus, 
the  veins  destitute  of  setae  except  for  the  compound  vein  forming 
the  costal  border,  which  is  beset  to  the  apex  with  small  setae. 
The  wing  is  entirely  covered  with  minute  setulae,  which  are 
evenly  distributed,  except  for  the  bare  anal  area.  The  shape  of 
the  wing  is  peculiar,  owing  to  the  slight  but  distinct  emargina- 
tion  of  the  posterior  border,  as  indicated  in  the  figure. 

The  legs  apparently  present  no  specially  distinctive  characters. 
The  nature  of  the  claws  is  shown  in  fig.  4,  d. 

Abdomen  with  very  striking  characteristics.  Dorsally  there 
is  a  basal  plate  that  shows  a  large,  partially  separated  posterior 
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lobe  at  the  margin,  the  whole  being  continuous  with  a  broad 
plate  that  occupies  almost  half  of  the  ventral  aspect  of  the 


Fig.  3.     Ornithoponus  aartus  sp.   nov. ;   female,   wings  removed. 


abdomen.  On  the  dorsal  side,  caudad  of  the  lateral  lobes  of  the 
basal  plate,  there  is  on  each  side  a  large  plate,  and  caudad  of 
this,  near  the  apex  of  the  body,  a  marginal  plate  which  bears 
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a  number  of  long  setae.  Also  dorsally  there  is,  immediately 
caudad  of  the  basal  plate,  a  distinct  median  plate  and  in  addi- 
tion to  this  plate  the  median  portion  is  occupied  by  an  area  of 
fine  transverse  striations.  Except  for  the  basal  plate  the  dor- 
sum is  almost  destitute  of  setae.  On  the  ventral  side  caudad  of 
the  basal  plate  is  a  pair  of  large,  oval  plates,  and  between  these 


b  e 

Fig.  4.     Ornithoponus  sartus  sp.  nov. ;  a,  wing,  to  same  scale  as  fig.  3 ;  b,  abdomen  of  male ; 
c,  clypeal  region ;  d,  claws ;  e,  last  segment  of  tarsus. 

and  the  apex  is  the  genital  opening,  which  is  surrounded  by 
small  setiferous  plates.  The  basal  plate  bears  a  median  area 
of  fine  setae,  and  between  this  plate  and  the  others  is  an  area  of 
small,  stout  setae  borne  on  slight  tubercles.  The  paired  plates 
are  beset  with  small  setae  and  bear  larger  setae  along  their  pos- 
terior border. 

Male  (fig.  Uy  b) . — Length,  4.5  millimeters.    In  all  respects  iden- 
tical with  the  female  except  for  the  abdomen.    In  this  the  basal 
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plate  is  confined  to  the  dorsum  and  is  relatively  small.  Else- 
where the  derm  is  membranous  except  for  a  very  small,  median 
dorsal  plate  immediately  caudad  of  the  basal  plate,  a  pair  of 
apical  plates  and  a  broad  area  of  transverse  striations  which 
occupies  the  median  third  of  the  dorsum  from  the  basal  plate  to 
the  apex.  The  basal  plate  bears  numerous  small  setae,  and  the 
remainder  of  the  derm  is  thickly  beset  with  setae,  which  are  set 
on  small  tubercles.  The  apical  plates  bear  several  long  setae. 
The  external  genitalia  consist  of  a  small  chitinized  plate  and  a 
pair  of  small  processes,  the  rudiments  of  the  claspers,  which 
appear  on  the  ventral  side  at  almost  the  center  of  the  abdomen 
and  bear  numerous  sete.  It  is  not  possible,  from  the  single 
available  specimen,  to  work  out  the  internal  genitalia. 

Notes. — This  is  a  rather  peculiar  species,  differing  markedly 
from  typical  representatives  of  the  genus.  The  very  striking 
thoracic  spiracles,  the  posterior  emargination  of  the  wing,  and 
the  character  of  the  abdomen  of  the  female  are  very  distinctive. 
However,  I  am  inclined  to  regard  the  species  merely  as  an  ex- 
ceptionally well-marked  but  nevertheless  definite  ijiember  of 
Ornithoponus. 

*  The  male  and  the  female  differ  so  markedly  as  to  suggest 
the  possibility  that  they  do  not  belong  to  the  same  species  and,  in 
addition,  they  are  from  different  hosts.  However,  the  corre- 
spondence is  so  close  in  all  the  details  of  structure,  except  those 
of  the  abdomen,  that  I  regard  them  as  belonging  together. 
There  are  some  other  species  in  the  family  in  which  there  is 
a  very  strongly  marked  sexual  dimorphism. 

Genus  MYIOPHTHIRIA  Rondani 

Hippoboscidae  with  vestigial  wings,  which  attain  scarcely  half 
the  length  of  the  abdomen  and  which  possess  two  longitudinal 
veins  in  addition  to  the  costa;  these  close  to  the  costal  border, 
which  bears  numerous  long  setae.  Ocelli  absent.  Clypeus  very 
long,  occupying  over  half  of  the  elongate  head.  Antennae  elon- 
gate, flattened.  Eyes  relatively  very  small.  Tarsal  claws  three- 
toothed.  Abdomen  without  a  medium,  transversely  striated 
area  on  the  dorsum. 

This  genus  contains  but  two  species,  M.  reduvioides  Rondani, 
which  is  the  type,  and  M.  lygaeoides  Rondani,  both  from  the 
Oriental  Region.  The  genus  is  very  similar  to  Crataerrhina, 
differing  from  the  latter  in  the  short  wings,  Crataerrhina  having 
the  wings  slender,  pointed,  and  with  several  veins.  That  the 
two  should  actually  be  separated  seems  to  me  debatable. 
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Fig.  5.     Myiophthiria  reduvioides  Rondani ;  female. 

Myiophthiria  reduvioides  Rondani.     Fig.  5. 

Myiophthiria   reduvioides    Rondani,   Ann.    Mus.    Civico    Genova    12 

(1878)   154. 
Myiophthiria  reduvioides  Rondani,  Speiser,  Ann.  Mus.  Civico  Genova 

41    (1904)  349. 
Myiophthiria  reduvioides  Rondani,  Bezzi,  Philip.  Journ.  Sci.  §  D  8 

(1913)  311. 

Previous  records. — Viti  Island  and  the  Philippine  Islands. 

Present  record. — A  single  female  from  Collocalia  troglodytes 
Gray,  collected  at  Loquilocon,  Wright,  Samar,  Philippine  Islands, 
June  7,  1924  (McGregor) . 
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Female. — Length,  on  the  slide,  6  millimeters.  A  rather  dark- 
colored  species.  Head  greatly  elongate  and  relatively  very 
slender,  equaling  the  thorax  in  length,  the  clypeal  region  occupy- 
ing somewhat  more  than  half  the  length ;  eyes  very  small ;  ocellar 
triangle;  very  small ;  frontal  vitta  very  narrow  and  inconspicuous ; 
orbits  very  broad,  margined  mesially  by  numerous  long  setae; 
antennae  long  and  slender,  flattened,  with  numerous  long  setae; 
head  immediately  ventrad  of  the  antennae  with  a  process  which 
bears  numerous  setae. 

Thorax  relatively  narrow,  the  lateral  margins  almost  parallel  ; 
dorsally  with  a  considerable  number  of  long  setae,  ventrally 
almost  naked;  humeral  angles  strongly  produced,  bearing  nu- 
merous long  setae;  spiracles  rather  inconspicuous. 

Wings  oval,  very  short,  not  reaching  to  the  middle  of  the 
abdomen,  the  anterior  margin  formed  by  a  stout  vein,  which 
bears  numerous  long  setae ;  behind  this  vein  are  two  longitudinal 
veins  connected  by  a  cross  vein,  the  homologies  being  indeter- 
minate ;  wings  without  setulae. 

Legs  with  no  specially  distinctive  features,  but  relatively  very 
large. 

Abdomen  membranous  throughout,  except  for  a  very  small 
basal  plate,  both  dorsally  and  ventrally,  a  very  small  median 
dorsal  plate,  and  a  pair  of  small  apical  dorsal  plates;  thickly 
beset  with  setae  which  are  mostly  small  and  slender,  but  toward 
the  lateral  margins  include  many  that  are  relatively  long.  Ab- 
dominal spiracles  very  small  and  inconspicuous. 

Notes. — I  have  not  been  able  to  see  the  original  description  of 
either  M.  reduvioides  or  M.  lygaeoides,  and  am  basing  this 
determination  largely  on  the  fact  that  Bezzi  has  recorded  the 
former  from  the  Philippine  Islands,  and  upon  fragmentary 
notes  by  Speiser. 

Genus  OKNITHOCT0NA  Speiser 

Hippoboscidae  with  functional,  noncaducous  wings  which  have 
seven  longitudinal  veins  behind  the  costa  and  three  cross  veins, 
consequently  with  an  anal  cell.  Ocelli  present.  Claws  three- 
toothed;  first  segment  of  the  posterior  tarsi  with  a  distinct,  basal, 
transverse  comb  of  stout  setae  on  the  plantar  surface.  Antennae 
very  large  and  broad,  flattened,  nearly  parallel,  slightly  exceeding 
the  palpi  in  length. 

This  is  a  very  large  genus,  containing  about  twenty  names; 
most  of  the  species  are  from  the  East  Indian  region.     The  de- 
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scriptions  are  extremely  poor,  even  in  the  case  of  the  numerous 
forms  that  have  been  redescribed  by  Speiser,  and  practically  none 
of  them  deals  at  all  with  the  characters  that  it  seems  to  me 
must  be  known  if  we  are  to  have  any  reasonable  basis  for  deter- 
minations. 

One  species,  O.  nigricans  (Leach),  has  been  recorded  by 
Speiser  from  the  Philippine  Islands  on  the  basis  of  a  comparison 
with  the  types  of  the  species.  It  is  said  by  him  to  be  a  very 
widely  distributed  and  common  species  in  this  area,  but  after  a 
perusal  of  his  notes  I  am  still  in  the  dark  as  to  how  it  can  be 
identified. 

Ornithoctona  magna  Ferris. 

Previous  records, — From  Spilopelia  tigrina,  Kalabit  District, 
Borneo. 

Present  record. — A  male  from  Gallinago  megala  Swinhoe,  col- 
lected at  Manila,  Luzon,  August  26,  1923;  one  female  from 
Tanygnathus  luzonensis  (Linnaeus),  collected  at  Wright,  Samar, 
July  10,  1924;  and  one  from  an  owl,  collected  at  Loquilocon, 
Wright,  Samar,  Philippine  Islands,  June  9,  1924   (McGregor). 

Notes. — The  description  of  this  species  is  in  press  2  at  the 
time  of  this  writing  and  will  presumably  appear  before  the 
present  paper.  It  is  accompanied  by  full  figures,  and  as  I 
assume  that  the  journal  in  which  it  will  appear  is  readily  accessi- 
ble to  workers  in  the  Orient,  I  am  not  here  redescribing  or 
refiguring  it. 

2Journ.  Sarawak  Mus. 


ILLUSTRATIONS 

TEXT    FIGURES 

Fig.  1.  Ornithoica   promiscua    Ferris    and    Cole;    female,   wings    removed. 
From  specimen  from  Chrysocolaptes  rufopunctatus  Hargitt. 

2.  Ornithoica  promiscua  Ferris  and  Cole;  a,  wing,  to  same  scale  as 

fig.  1;  b,  portion  of  posterior  tarsus;  c,  clypeal  region. 

3.  Ornithoponus  sartus  sp.  nov. ;  female,  wings  removed. 

4.  Ornithoponus  sartus  sp.  nov.;  a,  wing,  to  same  scale  as  fig.  3;  b, 

abdomen  of  male;  c,  clypeal  region;  d,  claws;  e,  last  segment  of 
tarsus. 

5.  Myiophthiria  reduvioides  Rondani;  female. 
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REMARKS  ON  CERTAIN  INDO-MALAYAN  FULGORA, 
WITH  SPECIAL  REFERENCE  TO  PHILIPPINE 
SPECIES 

By  C.  F.  Baker 
Dean,  College  of  Agriculture,  University  of  the  Philippines 

TEN  PLATES 

Next  to  the  Cicadidse,  the  family  Fulgoridae  (s.  str.)1  possesses 
some  of  the  largest,  most  uniquely  formed,  and  most  splendidly 
colored  of  known  Homoptera.  It  is  divided  into  three  subfam- 
ilies: Laternariinse,  Aphaeninae,  and  Rhinorthinae.  The  first 
of  these  is  characterized  by  most  remarkable  prolongations  of 
the  head,  and  Fvlgora  is  its  largest  and  best-known  genus.  This 
genus  is  confined  to  the  Oriental  Tropics  and  attains  its  richest 
development  in  Indo-Malayan  countries. 

These  insects  have  long  borne  the  common  name  "lantern 
flies,"  based  originally  on  the  supposition  that  the  apex  of  the 
cephalic  processus,  frequently  reddish  or  ochraceous  in  striking 
contrast  to  the  preceding  color  (as  in  Fvlgora  clavata  or  F. 
pyrorhyncha) ,  was  phosphorescent.  This  was  an  erroneous  sup- 
position, although  the  common  name  is  still  used.  Kershaw, 
1910,2  found  that  the  processus  is  occupied  by  a  diverticulum 
of  the  alimentary  canal. 

Whereas  most  of  the  species  are  rarely  represented  in  col- 
lections, and  then  in  very  few  specimens,  recent  observations 
make  it  seem  probable  that  many  of  the  species  are  very  abun- 
dant in  their  special  habitat,  which  is  the  high  upper  reaches  of 
virgin  Malayan  forests.  Here  their  entire  lives  are  spent,  and 
to  obtain  their  food  they  puncture  the  younger  woody  growth 
of  forest  trees  and  suck  out  the  sap.  They,  together  with  a 
number  of  other  important  groups  occupying  the  same  habitat, 
probably  have  a  great  deal  more  to  do  with  controlling  the 
growth  rate  of  the  trees  than  is  generally  supposed. 

1  Perhaps  more  properly  called  Laternariidse. 

2Zool.  Jahrb.  Syst.  29:  105-124,  pi.  8,  9,  10   (Pyrops). 
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To  the  civilized  people  living  in  the  countries  where  the  insects 
of  the  genus  Fulgora  are  actually  abundant,  they  may  remain 
entirely  unknown,  although  they  represent  one  of  the  most  re- 
markable groups  of  living  organisms  peculiar  to  these  countries. 
Moreover,  explorers  and  entomologists,  although  in  the  country 
for  the  purpose  of  obtaining  such  things,  may  get  few  if  any  of 
them.  Specimen  cases  filled  with  these  startling  creatures,  of 
Philippine  origin,  shown  to  educated  Filipinos  and  foreign  res- 
idents, usually  elicit  the  freely  expressed  doubt  that  they  have 
been  obtained  in  this  country  at  all !  So  it  is  that  we  may  live 
among  some  of  the  greatest  beauties  and  wonders  of  nature, 
and  see  and  know  them  not.  So,  also,  matters  of  economic  im- 
portance touching  the  relation  of  man  to  his  setting  in  nature, 
crowd  upon  him  from  every  side,  often  without  their  existence 
even  being  suspected.     The  eyes  of  the  race  open  but  slowly! 

To  forest-dwelling  peoples — so-called  "wild"  peoples — these 
insects  are  well  known,  and  this  fact  indicates  a  ready  means 
by  which  great  numbers  of  them  may  easily  be  obtained  for 
study.  Such  peoples  are  constantly  climbing  the  largest  and 
tallest  forest  trees  to  obtain  honey,  and  some  even  make  their 
dwellings  high  in  the  trees.  I  have  found  Negritos,  Manobos, 
and  others  well  acquainted  with  these  insects  and  quick  to  obtain 
them  for  trade  or  sale.  As  the  result  of  a  special  appeal  to 
entomologists  throughout  Indo-Malayan  countries  for  material 
to  be  used  in  these  studies,  I  obtained  very  few  and  very  poor 
specimens;  though  even  those  were  very  thankfully  received. 
A  small  number  of  natives  in  the  right  surroundings,  on  the 
other  hand,  have  supplied  me  with  rich  materials,  and  had  I 
the  facilities  for  visiting  such  peoples  at  various  points- 1  am 
sure  that  extensive  and  highly  valuable  materials  of  this  and 
other  groups  of  little-known  forest  insects  could  easily  be  ob- 
tained. Other  splendid  opportunities  to  obtain  many  of  these, 
and  also  other  insects  inhabiting  the  high  forest,  are  available 
wherever  the  virgin  forest  is  being  rapidly  felled,  as  in  clearing 
for  plantation  sites.  These  are  unexcelled  opportunities  for 
gaining  knowledge  of  an  extensive  fauna  that  is  practically 
inaccessible  under  ordinary  circumstances,  of  which  fullest  ad- 
vantage should  be  taken,  on  every  possible  occasion. 

In  these  directions  some  of  the  greatest  possibilities  for  the 
extension  of  knowledge  of  the  forest  entomology  of  the  Philip- 
pines have  been  neglected  and  left  undeveloped.  However,  it 
seems  probable  from  the  very  little  accomplished  that,  instead 
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of  but  a  few  species  of  Fulgora,  there  are  many  in  this  Archi- 
pelago, and  that  many  species  new  to  science  await  discovery. 
A  few  of  the  species  may  be  widely  distributed  through  the 
Islands,  but  indications  are  that  most  of  them  may  be  very 
local  in  distribution.  Every  forested  island  promises  to  yield 
its  quota  of  distinct  species. 

Of  the  genus,  the  first  species  to  be  described  was  candelaria 
from  South  China,  made  known  by  Linnaeus  in  1775.  In  addi- 
tion, some  forty-two  true  Fulgora  species  have  been  described 
by  various  authors  as  follows : 


Donovan 

1 

Atkinson 

1 

Olivier 

1 

Gerstaecker 

1 

Westwood 

4 

Noualhier 

1 

Adams  and  White 

1 

Bierman 

2 

Guerin 

3 

Schumacher 

1 

Walker 

1 

Schmidt 

8 

Kirby 

1 

Distant 

11 

Stal 

5 

It  is  probable  that  the  largest  reference  collection  of  these 
forms  in  the  world  exists  in  the  British  Museum.  In  the  present 
studies  I  have  had  before  me  thirty-five  species  and  varieties, 
including  some  eight  forms  apparently  new  to  science.  All  of 
the  Philippine  species  described  by  Stal  have  been  re-collected  in 
connection  with  this  work. 

Most  of  the  earlier  species  were  very  inadequately  described, 
the  diagnostic  characters  having  been  drawn  from  colors  only, 
and  in  the  few  cases  of  illustration  the  figures  were  very  inac- 
curate. It  is  true  that  within  the  genus  there  is  a  very  remark- 
able anatomical  homogeneity,  the  most  conspicuous  differences 
apparently  occurring  in  the  processus.3 

This  feature  either  has  not  been  described,  or  has  been  de- 
scribed in  such  a  manner  that  a  clear  mental  picture  was  not 
possible.  Accurate  illustrations  are  a  practical  necessity  in  this 
genus,  are  of  greater  service  than  pages  of  involved  description, 
and  are  an  urgent  desideratum  in  connection  with  all  of  the  older 
species.  In  the  present  study  this  want  has  been  supplied, 
so  far  as  black  and  white  can  supply  it,  by  natural-size 
photographs  very  kindly  furnished  by  the  Bureau  of  Science 
studio.  Also,  the  genitalia  have  never  been  studied,  and  their 
examination  promises  to  throw  light  on  specific  limits  among 

3 1  prefer  to  call  the  cephalic  prolongation  a  "processus"  rather  than 
"rostrum,"  or  "process." 
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the  critical  species,  but  this  can  only  be  accomplished  when 
series  of  specimens  are  available. 

In  color  and  venational  characters  there  exists  here  a  high 
degree  of  variability,  which  previous  lack  of  large  series  of 
individuals  has  made  impossible  to  estimate.  The  only  attempts 
to  arrange  the  species  in  groups  were  principally  on  the  basis 
of  color  of  hind  wings;  not  only  is  this  character  variable  and 
subject  to  considerable  change  during  preservation,  but  its  use 
throws  together  otherwise  very  diverse  forms.  In  numbers  of 
cases,  the  specimens  becoming  the  types  of  older  species  were 
sent  to  Europe  in  alcohol,  which  may  completely  change  the 
color  scheme — red  to  ochraceous,  yellow  to  stramineous  or  white, 
etc.  In  Plates  9  and  10  are  shown  the  venational  features  of 
two  closely  related  species  (polillensis  and  samarana)  as  com- 
pared with  a  distantly  related  one  (zephyria) .  In  these  figures 
the  R  +  M  stem  happens  to  be  of  similar  length  in  all.  So  far 
as  these  individuals  are  concerned,  it  will  be  noted  that,  in  the 
secondary  forkings  of  the  medius,  polillensis  more  closely  resem- 
bles zephyria  than  it  does  samarana.  Moreover,  the  fresh  spec- 
imens may  be  almost  completely  covered  with  a  powdery  white 
wax  secretion,  obscuring  the  colors  beneath;  this,  though  lost 
later,  may  adhere  longest  to  the  pale  spots  of  the  tegmina  and 
the  wings,  or  in  flecks  to  other  portions  of  the  body.  They 
were  often  described  by  earlier  and  by  some  later  authors  as 
intrinsic  markings. 

From  the  first  few  specimens  of  several  species  which  came 
to  my  hands,  it  seemed  certain  that  the  venation  of  the  tegmina 
would  furnish  important  classificatory  characters.  There  was 
wide  difference  in  distance  from  the  origin  of  subcosta,  radius, 
and  medius  to  the  primary  and  secondary  forkings,  and  also 
in  the  relative  length  of  the  R  +  M  stem.  Additional  material 
showed  variation  in  these  characters,  but  it  still  seemed  possible 
to  use  them  for  specific  distinction;  however,  when  we  had 
obtained  the  first  series,  which  chanced  to  consist  of  some  ten 
or  more  specimens  of  effusa,  it  became  clear  that  some  of  the 
widest  venational  differences  were  to  be  found  in  different 
individuals  of  one  and  the  same  species. 

The  only  hope  for  the  rescue  of  this  magnificent  genus  from 
its  present  somewhat  chaotic  condition  is,  first,  through  col- 
lection of  large  series  of  fresh  specimens  of  both  sexes,  and 
then  through  illustration,  and  particularly  illustration  that  will 
accurately  show  anatomical  form.  Colored  plates  from  fresh 
material  are  a  very  great  desideratum,  and  the  publication  of 
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such  plates  would  make  a  scientific  event  of  first  importance — 
one  that  would  attract  world-wide  attention. 

The  present  preliminary  study  makes  no  pretensions  whatever 
to  being  in  any  wise  a  monographic  treatment.  There  is  at 
present  no  collection  in  the  world  adequate  for  such  a  purpose. 
The  present  object  is  to  make  known  a  few  new  forms,  to  com- 
pare these  with  related  older  forms,  and  especially  to  call  the 
attention  of  local  workers  and  resident  entomologists  throughout 
Indo-Malayari  countries  to  the  great  importance  of  making  new 
collections  of  large  series  of  all  species  in  all  regions.  Only 
such  procedure  will  prepare  the  way  for  the  proper  monographic 
revision  that  is  so  urgently  needed  in  this,  one  of  the  most 
conspicuous  and  interesting  groups  of  insects  in  the  world. 

In  connection  with  the  present  study,  I  take  pleasure  in 
acknowledging  the  kindness  of  various  persons  in  contributing 
specimens  for  study  purposes,  particularly  Edmund  Schmidt, 
Konservator,  Stettin  Museum;  the  late  Doctor  Annandale,  of 
the  Indian  Museum;  Doctor  Karny,  of  Buitenzorg;  and  Mr.  C. 
Boden-Kloss,  of  the  Raffles  Museum. 

The  material  now  in  hand  is  arranged  in  my  collection  in 
several  groups  of  species  as  follows:4 

1.   THE  CANDELARIA  GROUP 

This  group  includes  the  larger  number  of  the  most  charac- 
teristic species  of  the  genus.  The  processus  is  long,  slender, 
varying  from  strongly  upcurved  apically  to  obliquely  nearly 
straight,  shallow  vertically,  apically  commonly  more  or  less  com- 
pressed, and  without  or  with  a  very  slight  indication  of  swelling 
at  apex.  The  forewings  are  of  varying  dimensions  and  both 
tegmina  and  wings  are  very  variously  colored.  All  are  medium- 
sized  to  small  species. 

2.   THE    PYRORHYNCHA    GROUP 

A  group  of  species  clearly  related  to  what  I  have  determined 
as  pyrorhyncha.  They  are  large,  stout,  elongate  species  with 
long  stout  processus  of  more  or  less  equal  width  and  depth  in 
distal  four-fifths,  the  upper  margin  in  side  view  bent  a  little 
beyond  middle;  beyond  this  bend  the  processus  is  elongately 

4  This  is  distinctly  not  a  proposal  for  the  arrangement  of  all  the  species 
of  the  genus,  a  number  of  which  I  have  not  yet  seen ;  it  is  only  an  attempt 
to  arrange  the  material  in  hand,  but  it  certainly  represents  a  far  more 
natural  grouping  for  the  species  concerned  than  one  based  on  the  color 
of  the  hind  wings. 
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somewhat  inflated  for  the  remainder  of  its  length,  and  is  deeper 
on  this  apical  portion  than  at  base.  The  anteocular  vertical 
carina,  above,  not  only  meets  the  lateral  carina  of  vertex  above, 
but  extends  somewhat  beyond  it  on  to  disk  of  vertex,  a  character 
not  noted  in  any  other  group.  The  general  color  impression 
is  castaneous  to  ochraceous.  The  forewings  lack  sharply  con- 
trasting markings;  the  hind  wings  are  bluish  at  base,  with 
broadly  black  apices. 

3.   THE   SULTANA  GROUP 

Here  are  included  the  huge,  largely  red  species  related  to 
sultana,  the  giants  of  the  genus.  In  all  of  them  the  vertex  is 
large  and  broad  and  narrows  very  gradually  into  the  long,  deep, 
and  apically  compressed  processus,  which  is  ensiform  or  fal- 
cately  upcurved.  In  all  of  the  forms  before  me,  the  head  and 
thorax  are  uniformly  deep  red  above  and  uniformly  ochraceous 
below.  These  species  are  the  largest  and  most  conspicuous  in 
the  genus,  but  among  the  most  difficult  to  obtain  and  to  dis- 
tinguish, and  large  series  are  greatly  needed.  Fresh  specimens 
are  commonly  completely  enveloped  with  a  closely  adhering 
farinose  layer  of  white  wax. 

4.   THE  EFFUSA  GROUP 

The  species  of  this  group  all  have  very  short  but  not  very 
stout  processus,  in  most  cases  strongly  bent  or  curved  upward, 
and  wholly  or  in  part  brilliant  blue-green.  In  all  species  the 
processus  is  apically  more  or  less  distinctly  swollen  or  vertically 
expanded.  In  all  the  tegmina  are  greenish  basally,  with  various 
yellowish  dots  or  markings,  and  castaneous  apically;  the  hind 
wings  are  blue  basally  and  broadly  black  apically.  Size 
medium  to  small. 

5.   THE  CLAVATA  GROUP 

Including  species  related  to  the  well-known  Indian  species 
clavata,  with  short,  very  stout,  and  strongly  clavate  processus, 
which  is  black  or  olive  green  above,  and  with  red  or  ochraceous 
apex.     Tegmina  largely  black.     Species  of  medium  size. 

Key  to  species  of  the  candelaria  group  of  Fulgora. 

a,1.  Processus   strongly   falcately   upcurved,   distinctly   compressed    apically 
(usually  including  apex). 
b\  Hind  wings  with  broad  black  apices. 

c1.  Basal  two-thirds  of  entire  wing  chrome  yellow. 
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cf.  Processus    castaneo-ochraceous    to    greenish,    concolorous;    basal 
spots   on   tegmina   amalgamated   into   more   or  less   complete 
transverse  bands. 
e\  Larger  with  longer  processus    (52  to  53  millimeters  long,  of 
which  processus  is  18  millimeters) ;  tegmina  longer  in  pro- 
portion to  width F.  candelaria  Linnaeus. 

e\  Smaller,  with  short,  slender  processus    (40  to   43  millimeters 
long,  of  which  processus  is  14  millimeters)  ;5  tegmina  shorter 

in  proportion  to  width F.  viridirostris  Westwood. 

d\  Processus  black  above,  mesonotum  largely  black. 
e\  Processus  concolorous  above;  basal  spots  of  tegmina  amalga- 
mated into  more  or  less  complete  transverse  bands;  apical 

spots  few F.   spinolae  Westwood. 

e2.  Processus  pale  green  at  apex;  the  round  spots  of  tegmina  well 

separated,  numerous,  pale  ringed F.  lathburii  Kirby. 

c2.  Basal  area  of  wings  blue, 
cf.  Tegmina   pale  castaneous  with  yellowish  veins  and  spots;   pro- 
cessus greenish  to  ochraceous F.  delesserti  Guerin. 

d\  Tegmina  black,  with  white  to  pale  bluish  veins  and  spots;  pro- 
cessus and  thorax  above  deep  olive  green  to  blackish. 

F.  maculata  Olivier. 

b\  Hind  wings  whitish  throughout,  with  at  most  a  small  carmine  area 

before   costal   margin,   this   sometimes   with    a    small    smoky   area 

adjoining  it  distally. 

c\  Wings   with   carmine    spot   and   reddish   veins;    tegmina   of   usual 

proportions. 

cP.  With  small  lateral  black  spots  on  pronotum  and  mesonotum;  size 

smaller F.  oculata  Westwood. 

d2.  Without  black   marks   on   thorax;    size   larger. 

F.  subocellata  Guerin. 
c2.  Wings,  with  veins,  white  throughout;  thorax  heavily  marked  with 
black;  tegmina  with  a  series  of  small  black  spots  about  entire 
periphery;  tegmina  unusually  short  and  broad. 

F.  agusanensis  sp.  nov. 

a2.  Processus   obliquely   straight,  littfle   if   any  curved,   and   usually   little 
if  any  compressed  apically,  the  apex  usually  slightly  swollen. 
b\  Wings  chrome  yellow,  with  narrow  apical  border  black. 

F.  philippina  Stal. 

62.  Wings  deep  blue  or  white  at  base. 

c\  Wings  deep  blue  at  base,  broadly  black  apically;  tegmina  with 
transverse  yellowish  spots  basally,  with  round  spots  apically; 
strongly   colored   throughout. 

6  All  measurements  of  length  given  in  this  paper  are  taken  in  only  one 
way.  Total  length  is  measured  at  the  side,  from  apex  of  processus  to 
apex  of  closed  tegmina.  Length  of  head  is  taken  at  side,  from  extreme  apex 
of  processus,  straight  to  the  postocular  carina,  disregarding  any  curve  of 
the  processus.  A  length  measurement  taken  to  apex  of  abdomen,  as  given 
by  some  authors,  cannot  but  be  very  inexact,  due  to  the  very  variable 
shrinkage  of  the  abdomen  in  drying. 
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cF.  Thorax  without  black  spots  above;  head  and  thorax  castaneous; 
apex  of  processus  pale,  size  large   (?  =  stellata  Butler). 

F.  intricata  Walker. 
d2.  Pronotum  yellowish,  mesonotum  castaneous  with  black  spots  to 
entirely  black;   processus  vivid  green  throughout. 
e\  Processus   long;    pronotum  without   black;    mesonotum   casta- 
neous with  two  black  lateral  dots;  cross  veins  in  tegmina 

very  delicate  and  inconspicuous.... F.  aeruginosa  Stal. 

e2.  Processus  shorter;  pronotum  apically  and  nearly  entire  meso- 
notum black;  cross  veins  in  tegmina  strong  and  conspicuous. 

F.  maquilingana  sp.  nov. 

c\  Wings  very  pale  blue  to  white  basally;  general  color  scheme  pale 

greenish  ochraceous  to  pale  smoky  castaneous;  tegmina  without 

yellow  spots,  at  most  with  very  pale  whitish  or  pellucid  discal 

spots;  with  marginal  quadrangular  darker  spots  or  pale  greenish 

bands. 

d\  Tegmina  with  irregular  pale  greenish  transverse  bands  or  spots 

basally,  and  without  dark  quadrangular  marginal  spots;   size 

small;  processus  slender F.  heringi  Schmidt. 

d2.  Tegmina  without  greenish  transverse  bands  or  spots,  but  with 
costal  and  claval  quadrangular  dark  spots,  two   or  three  in 
clavus,  and  two  to  four  in  costal  area;  processus  stout. 
e\  Hind  wings  with  very  broad  apical  and  anal  margins  black. 

F.   fumosa   sp.  nov. 
e2.  Hind  wings  with  only  a  transverse  subapical  black  band. 

F.  lauta  Stal. 
e3.  Hind  wings  without  apical  black  band F.  zephyria  Schmidt. 

Fnlgora  candelaria  Linnseus.     Plate  3,  fig.  1 ;  Plate  4,  fig.  5. 

This  characteristic  South  China  species  is  the  type  and  best- 
known  species  of  the  genus.  It  is  distributed  throughout  South 
China,  Indo-China,  and  Siam.  In  South  China,  where  the  virgin 
forests  have  long  since  been  removed,  this  species  seems  to  have 
thriven  under  the  completely  changed  conditions  and  is  some- 
times abundant  even  among  low  shrubbery,  where  it  may  be 
taken  with  ease.  The  specimens  used  for  the  present  illustration 
were  taken  at  Foochow  (Gardner). 

Fulgora  viridirostris  Westwood. 

Closely  resembling  F.  candelaria,  this  smaller  Indian  species 
differs  clearly  in  the  relative  dimensions  of  the  tegmina,  which 
are  shorter  in  proportion  to  width;  greatest  width  into  length 
nearly  three  times  in  candelaria,  about  two  and  a  half  times  in 
viridirostris.  The  distinction  given  by  Distant6  will  probably 
not  hold  in  fresh  specimens.  Doctor  Annandale  sent  me  speci- 
mens taken  in  Sikkim  and  in  Upper  Assam  (H.  Stevens). 

•  Fauna  Brit.  Ind.  Rhynch.  3   (1906)    185. 
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Fulgora  spinolae  Westwood. 

A  larger  and  more  deeply  colored  species  than  F.  candelaria  but 
with  very  similar  form  and  markings,  though  there  are  fewer 
spots  on  the  apical  area  of  the  tegmina.  Both  head  and  thorax 
are  heavily  marked  with  black.  Said  to  be  distributed  from 
South  China  and  Tonkin  through  to  northeastern  India.  Doctor 
Annandale  sent  me  specimens  taken  by  himself  in  Kurseong. 

Fulgora  lathburii  Kirby.     Plate  3,  fig.  2 ;  Plate  4,  fig.  6. 

This  fine  species  with  the  conspicuous  tegminal  spots  is  said 
to  be  distributed  from  Hongkong  to  Sylhet.  My  specimens  were 
taken  in  Hongkong  and  very  kindly  sent  to  me  by  Miss  Foun- 
taine,  the  English  lepidopterological  collector,  who  is  known 
through  her  world-wide  activities,  and  who  spent  some  time  in 
the  Philippines. 

Fulgora  philippina  Stal.     Plate  1,  fig.  5 ;  Plate  2,  fig.  3. 

Of  Philippine  species,  this  one  with  yellow  hind  wings  shows 
most  resemblance  to  species  of  South  China  and  Borneo,  though, 
like  other  Philippine  species,  it  possesses  a  distinct  type  of  pro- 
cessus. It  has  not  been  brought  to  notice  since  its  original  de- 
scription in  1870  7  from  specimens  sent  to  Sweden  by  Semper, 
who  probably  obtained  them  in  Surigao.  I  have  found  it  not 
uncommon  in  the  forests  of  Samar  Island. 

The  basic  membrane  color  on  the  basal  three-fourths  of  the 
tegmina  is  greenish  to  ochraceous,  whereas  on  the  apical  area 
the  membrane  is  black,  though  the  veins  throughout  are  green- 
ish.8 This  is  clearly  shown  in  the  illustration  and  is  a  reversal 
of  the  order  in  certain  other  species. 

Fulgora  intricata  Walker.     Plate  3,  fig.  3 ;  Plate  4,  fig.  9. 

Although  the  F.  stellata  of  Butler  is  said  to  be  a  straight 
synonym  of  intricata,  still  the  specimen  before  me  appears  to  fit 
the  description  of  stellata  better  than  that  of  intricata.  It  is 
therefore  necessary  to  inquire  if  there  is  not  really  at  least  a 
varietal  distinction  here.  The  present  specimen,  sent  by  Mr. 
C.  Boden-Kloss,  is  from  Trusan,  Sarawak  (H.  W.  Smith) .     Ful- 

7  Ofv.  Vet.  Ak.  Forh.  (1870)  740. 

8  The  color  of  the  crowded  veins  frequently  furnishes  the  color  effect 
of  the  tegmina  as  a  whole,  the  basic  membrane  color  being  noted  by  some 
authors  as  "color  of  cells,"  so  that  the  same  species  may  be  described  as 
having  tegmina  ochraceous  with  dark  cells,  or  as  smoky  with  ochraceous 
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gora  intricata  was  originally  described  from  Sarawak  and  stel- 
lata  from  Labuan  Island. 

While  the  tegminal  marking  is  similar  to  that  of  philippina, 
the  coloration  of  the  wing  is  totally  different,  being  bright  blue 
at  base,  apically  very  broadly  black.  In  side  view  the  processus 
resembles  somewhat  that  of  the  pyrorhyncha  group,  but  in  dorsal 
view  it  gradually  narrows  from  base  to  apex.  The  actual 
relationship  of  this  species  is  probably  with  the  effusa  group, 
but  because  of  the  far  greater  length  of  head,  and  until  more 
material  is  obtained,  it  is  placed  here. 

The  length  of  the  present  specimen  is  62  millimeters ;  head,  10, 

Fulgora  aeruginosa  Stal.     Plate  2,  fig.  5  (female),  fig.  6  (male). 

This,  the  second  Philippine  species,  has  likewise  not  been  no- 
ticed since  the  time  of  its  description  in  1870.  Whereas  the 
original  specimens  collected  by  Semper  probably  came  from 
northeastern  Mindanao,  my  specimens  are  from  the  Zamboanga 
Peninsula. 

A  female  specimen  before  me  has  a  length  of  47  millimeters ; 
hea'd,  15.  While  the  tegminal  markings  are  of  the  type  of  F. 
intricata  and  philippina,  with  basal  spots  anastomosed  into  trans- 
verse bands,  still  a  marked  difference  occurs  in  the  fact  that 
distinctly  transverse  spots  occur  to  three-fourths  of  the  tegminal 
length,  and  the  terminal  round  spots  are  few  and  may  be  very 
regularly  arranged  within  the  apical  margin.  The  ochraceous 
pronotum  contrasts  with  the  castaneous  mesonotum  as  in  some 
specimens  of  philippina.  The  blue  basal  field  of  the  hind  wings 
is  very  restricted,  since  the  apical  black  extends  broadly  along 
the  entire  anal  margin.    . 

Fulgora  maquilingana  sp.  nov.     Plate  2,  fig.  7. 

In  central  Luzon,  on  Mount  Maquiling,  is  found  a  species  very 
^similar  to  the  Mindanao  aeruginosa  in  color  and  markings,  but 
smaller  and  with  a  very  different  processus. 

Length  of  male,  33  millimeters;  head,  10.  The  processus  is 
straight,  as  viewed  from  the  side,  extending  obliquely  upward 
at  an  angle  of  45°,  apex  a  little  swollen,  pale  green  beyond  eyes; 
face  ochraceous.  A  median  stripe  on  clypeus,  sternum  me- 
dially, all  femora,  and  hind  tibiae  and  tarsi  castaneous ;  fore  arid 
middle  tibiae  and  tarsi  blackish.  Abdomen  black,  hind  margins 
of  segments  paler.  Most  of  pronotum  pale  yellow,  its  fore  border 
and  the  mesonotum  very  dark  castaneous,  in  sharper  contrast 
than  in  aeruginosa.     Tegminal  basic  membrane  color  greenish 
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on  basal  half,  blackish  on  apical  half,  veins  greenish  to  ochra- 
ceous ;  yellow  markings  similar  to  those  of  aeruginosa,  philippina, 
and  intricata,  but  spots  not  transverse  beyond  middle.  Basal 
blue  of  wing  more  extensive  and  more  sharply  outlined  than  in 
aeruginosa,  the  apical  black  rapidly  narrowing  on  anal  margin 
and  not  extended  inwardly  along  the  veins  as  in  aeruginosa. 

Fulgora  delesserti  Guerin.    Plate  3,  fig.  6 ;  Plate  4,  fig.  4. 

Structurally  this  species  is  very  closely  related  to  F.  viridiros- 
tris  of  northern  India  and  Burma,  and  represents  that  species 
in  southern  India.  Whereas  the  basal  area  of  the  wing  is  yellow 
in  viridirostris,  in  the  present  species  it  is  pale  blue.  Unlike 
viridirostris,  this  species  has  only  the  basal  row  of  tegminal 
spots  united  into  a  transverse  band,  most  of  the  remaining  large 
round  dark  yellow  spots  being  separated.  The  tegminal  mem- 
brane varies  from  black  basally  to  smoky  apically,  the  veins 
being  ochraceous. 

Doctor  Annandale  sent  me  a  male  specimen  from  Trivandrum, 
of  which  the  total  length  is  44  millimeters ;  head,  13. 

Fulgora  maculata  Olivier. 

This  almost  wholly  black  species,  with  pale  tegminal  spots 
and  blue  wing  base,  is  one  of  the  better-known  Fulgora  species, 
and  is  characteristic  of  the  Ceylon  fauna.  The  pale  tegminal 
spots  are  commonly  coated  with  farinose  white  wax,  thus  making 
them  very  conspicuous  on  the  black  background.  The  processus 
is  very  strongly  upcurved,  as  in  F.  agusanensis  sp.  nov.,  and 
is  similar  in  structure  but  not  so  long. 

Doctor  Annandale  sent  me  Ceylon  specimens  collected  by  A.  B. 
Cornelius. 

Fulgora  subocellata  Guerin. 
Fulgora  oculata  Westwood. 

Although  the  latter  species  is  usually  referred  to  the  former  as 
a  variety,  this  reference  seems  doubtful.  Fulgora  oculata  is 
supposed  to  be  generally  distributed  throughout  Indo-Malayan 
countries.  So  far  as  I  know,  subocellata  has  been  recorded  only 
from  the  Malay  Peninsula.  What  I  take  to  be  oculata  is  illus- 
trated herein  on  Plate  8,  fig.  5 ;  the  side  view,  on  Plate  8,  fig.  6 ; 
and  a  supposed  subocellata,  on  Plate  8,  figs.  3  and  4.  Of  the 
former,  the  specimen  illustrated  is  from  the  Malabar  Coast 
(Annandale),  and  of  the  latter  from  Sumatra  (Corporaal) .  It 
will  be  noted  that  there  is  considerable  difference  in  the  pro- 
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portions  of  the  processus  and  of  the  body.  The  two  forms  are 
similarly  pale  castaneous  and  ochraceous  in  general  color  scheme, 
with  small  ocellated  tegminal  spots,  and  a  dash  of  carmine  with- 
in the  middle  of  the  costal  area  of  the  otherwise  white  wing — 
the  carmine  sometimes  outwardly  bordered  more  or  less  with 
smoky. 

These  forms,  as  they  stand  to-day,  are  good  evidence  of  the 
great  need  of  large  study  series  from  all  regions.  Only  through 
such  material  can  come  any  clear  understanding  of  the  limits  of 
species  and  varieties. 

Fulgora  agusanensis  sp.  nov.     Plate  1,  fig.  6;  Plate  4,  fig.  2. 

This  species,  unique  among  Fulgora  species  known  to  me, 
comes  from  Agusan  Valley,  northeastern  Mindanao.  It  posses- 
ses very  broad  and  short  tegmina,  and  the  very  long  and  slender 
processus  is  strongly  curved. 

Length  of  male,  48  millimeters;  head,  in  straight  line  from 
apex  to  postocular  margin,  16;  measured  along  the  curve,  20; 
length  of  tegmina,  30 ;  width  at  broadest  part,  13.  Body  ochra- 
ceous, head  and  thorax  above  medially  piceous,  also  piceous  are 
spots  on  temples  in  front  of  eyes,  a  small  dash  below  and  behind 
eyes,  an  oblique  stripe  on  propleurse,  three  dots  at  articulation  of 
tegmen,  two  lateral  spots  on  mesonotum,  fore  and  middle  tibiae 
(largely),  and  tarsi;  apices  of  hind  tibise  with  their  tarsi 
darkened. 

The  tegmina  are  pale  greenish  ochraceous,  veins  concolorous, 
with  numerous  shadowy,  more  or  less  evenly  distributed  round 
spots  which  are  ocellated  with  paler  margins.  Around  the  mar- 
ginal periphery  of  tegmina  are  about  twelve  irregular  black 
spots,  the  black  inva'ding  the  membrane  only,  not  the  veins ;  four 
of  these  occur  on  the  costal  margin,  four  on  the  apical  margin, 
and  four  on  the  claval  margin.  The  hind  wings  are  clear  white 
throughout. 

Fulgora  heringi  Schmidt. 

This  little  gem  of  a  Fulgora,  as  unique  in  its  way  as  agusa- 
nensis, was  described  in  1905  from  North  Borneo.9  Konservator 
Schmidt  of  the  Stettin  Museum  has  kindly  sent  a  specimen  to  me. 
It  is  a  small,  beautifully  pale  green  form,  with  two  slightly 
darker  green,  irregular  transverse  bands  on  tegmina ;  wings  pale 

•Stett.   Ent.  Zeit.   66    (1905)    351. 
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blue  basally,  apically  broadly,  and  anally  narrowly,  margined 
with  smoky.  It  may  well  stand  near  zephyria  Schmidt,  of  similar 
general  coloration  and  form. 

Fulgora  fumosa  sp.  nov.     Plate  5,  fig.  4 ;  Plate  7,  fig.  4. 

This  very  distinct  species  which  I  have  recently  obtained  from 
the  eastern  forests  of  Samar  Island,  is  evidently  related  to  lauta 
and  zephyria,  being  of  similar  size,  form,  and  pattern  of  marking. 
Female,  length,  56  millimeters ;  head,  9.  Head  pale  sordid  olive 
green  above,  ochraceous  below;  thorax  ochraceous.  Abdomen 
ochraceous,  all  of  the  segments  above  and  the  terminal  ones 
below  clouded  with  blackish.  Areas  before  and  behind  eyes  and 
two  small  lateral  spots  on  mesonotum  black.  Tegmina  pale 
greenish  ochraceous,  somewhat  smoky  on  apical  third,  with  two 
quadrangular  darker  spots  on  costal  area  at  middle  and  two 
similar  spots  on  claval  area;  a  few  pale  dots  on  apical  area. 
Wing  white  basally,  broadly  black  at  apex,  the  black  broadly 
extended  about  anal  margin  and  there  becoming  somewhat 
diffuse.  Legs  ochraceous,  tibiae  and  tarsi  black,  femora  a  little 
blackened  at  apex.  The  form  of  the  processus  is  well  shown  in 
the  figures. 

Fulgora  lauta  Stal.     Plate  1,  fig.  4;  Plate  4,  fig.  3. 

Another  of  Stal's  Philippine  species,  which  has  not  been 
noticed  since  the  original  description  in  1870.  This  is  one  of 
the  most  delicately  colored  of  Philippine  species,  the  general 
shade  being  a  very  pale  castaneous.  There  are  four  quadran- 
gular castaneous  spots  in  costal  area  of  tegmina  and  two  in  claval 
area,  the  remainder  of  the  tegmina  with  numerous  pale  and 
inconspicuous  dots  and  spots  of  varying  size.  The  white  hind 
wing  with  a  subapical  black  band  is  characteristic.  The  speci- 
men illustrated  is  from  Mount  Maquiling,  central  Luzon;  its 
length  is  53  millimeters;  head,  7. 

Fulgora  zephyria  Schmidt.  Plate  1,  fig.  3;  Plate  2,  fig.  4;  Plate 
9,  fig.  3;  Plate  10,  fig.  3. 
This  species,  confined  to  Polillo  Island,  was  described  in 
1907  by  Schmidt.10  I  have  since  taken  a  good  series  in  the 
forests  of  central  Polillo.  It  is  very  similar  to  lauta  in  form  and 
tegminal  markings,  but  stouter,  and  the  females  are  larger. 

10  Stett.  Ent.  Zeit.  68   (1907)  322.    • 
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The  general  color  effect  is  greenish  ochraceous,  but  the  marginal 
quadrangular  spots  are  rather  deep  green,  interspaces  between 
these  spots,  and  the  tegmina  apically,  more  distinctly  ochraceous. 
Length  of  female,  58  millimeters;  head,  19;  male,  51;  head,  17. 
In  the  original  description,  Schmidt  did  not  mention  the  very 
close  relationship  of  this  species  to  lauta  Stal. 

Key  to  species  of  the  pyrorhyncha  group  of  Fulgora. 

a\  Head  above,  except  apex,  dark  castaneous  to  blackish;  blackish  areas 
on  pronotum  and  median  field  of  mesonotum;  processus  not  distinctly 
bent  just  beyond  middle  on  upper  surface;  total  length  of  head  (side 
view)  somewhat  more  than  half  remaining  length  (to  apices  of  closed 

tegmina) ;  a  very  large  species F.  pyrorhyncha  Don. 

a2.  Head  above   pale   castaneous  to  greenish;    mesonotum  without   black; 

processus  distinctly  bent  just  beyond  middle  on  upper  surface;  length 

of  head   (side  view)    somewhat  less  than  half  remaining  length    (to 

apices  of  closed  tegmina) ;  medium-sized  species. 

b\  Tegmina  without  large  reddish  subapical  area;  basal  and  apical  fields 

without  distinct  small  yellow  spots F.  pythica  Distant. 

62.  Tegmina  with  a  large  reddish  subapical  area,  both  basal  and  apical 
areas  with  distinct  small  yellow  spots F.  incerta  Schmidt. 

Fulgora  pyrorhyncha  Don.     Plate  5,  fig.  1 ;  Plate  7,  fig.  5. 

No  group  of  Fulgora  more  urgently  needs  comprehensive  col- 
lecting of  large  series  than  that  of  pyrorhyncha  and  its  allies. 
Museum  specimens  appear  to  be  usually  faded,  and  the  "worse  for 
wear."  This  is  a  group  of  large  coarse  species  which  are  un- 
doubtedly strong  and  active  fliers.  The  general  color  effect  is 
castaneous,  the  tegmina  with  very  few  and  inconspicuous  mark- 
ings. The  basic  membrane  of  the  tegmina  is  more  or  less 
blackened  on  basal  half  and  on  apical  fourth,  the  veins  castaneous 
to  yellowish  (incerta) .  The  blue  basal  area  of  the  wings  is  very 
restricted,  the  apical  half  of  the  wings  (broadly  on  anal  area) 
being  black. 

I  do  not  know  that  I  have  correctly  determined  pyrorhyncha, 
but  a  specimen  from  the  Raffles  Museum,  labeled  Perak,  cannot 
be  referred  elsewhere.  The  head  is  very  dark  castaneous, 
blackish  above  in  part,  and  the  slightly  swollen  apex  of  the 
processus  is  deep  red;  also,  the  processus  is  sprinkled  with 
flecks  of  white  wax.  The  third  fourth  of  tegmina  is  paler  and 
with  a  few  round  spots  of  varying  size.  Thorax  and  legs 
dark  castaneous.  Abdomen  black,  segments  with  ochraceous 
margins.     Female,  length,  73  millimeters;  head,  24. 

It  apears  that  this  species  is  confined  to  the  Malay  Peninsula. 
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Fulgora  pythica  Distant.     Plate  5,  figs.  2,  5 ;  Plate  7,  figs.  2,  3. 

This  species  was  described  by  Distant,  without  definite  locality, 
in  1891,11  but  was  afterward  recorded  from  Sumatra  by  Schmidt 
and  by  Bierman.  A  single  female  specimen  before  me  (Plate 
5,  fig.  2;  Plate  7,  fig.  2),  from  North  Borneo,  cannot  at  present 
be  referred  elsewhere.  Another  specimen  (Plate  5,  fig.  5; 
Plate  7,  fig.  3),  sent  to  me  by  Doctor  Karny  and  labeled  New 
Guinea  (doubtless  in  error),  is  a  male  of  the  same  species. 
These  specimens  are  very  similar  to  pyrorhyncha,  but  have  the 
processus  distinctly  bent  on  upper  surface  beyond  middle  (see 
lateral  view). 

Fulgora  incerta  Schmidt.     Plate  5,  fig.  3 ;  Plate  7,  fig.  1. 

This  species  from  Sumatra,  a  specimen  of  which  (coll.  Dohrn) 
was  kindly  sent  to  me  by  Konservator  Schmidt,  of  the  Stettin 
Museum,  is  a  close  relative  of  pyrorhyncha  and  pythica.  Its 
anatomical  features  are  quite  those  of  pythica. 

The  apex  of  the  processus  is  bright  yellow,  in  striking  contrast 
to  the  preceding  olive  green.  The  veins  of  the  tegmina  are 
bright  yellow,  in  striking  contrast  to  the  blackish  membrane 
beneath.  The  third  fourth  of  the  tegmina,  which  in  all  species 
of  this  group  has  the  basic  membrane  decolored,  is  here  rose  red. 

The  Fulgora  dohrni  of  Schmidt,  also  from  Sumatra,  and  appar- 
ently also  pertaining  to  this  group,  is  unknown  to  me. 

Key  to  species  of  the  sultana  group  of  Fulgora. 

«\  Processus  evenly  and  gradually  ensiform  from  base  to  apex    (in  side 
view),  the  apex  evenly  porrect  or  slightly  upturned. 
b\  The  blackened  membrane  of  basal  half  of  tegmina  with  two  trans- 
verse rows  of  several  large  round  pale  reddish  spots,  which  may 
be  more  or  less  joined  into  transverse  bands;   apex  of  processus 

evenly  porrect F.  sultana  Adams  and  White. 

62.  The  blackened  membrane  of  basal  half  of  tegmina  without  spots  and 
the  black  intense;  apex  of  processus  a  little  upturned. 

F.  basinigra  Schmidt. 
a2.  Processus  suddenly  and  strongly  falcately  upcurved  from  beyond  middle. 

F.  erecta  Schmidt. 

Fulgora  sultana  Adams  and  White.     Plate  5,  fig.  6;  Plate  6,  figs. 

2,  3. 

The  huge  red  species  of  this  group  are  the  finest  of  the  genus, 

and  may  well  be  counted  among  the  finest  of  Malayan  insects. 

They  apparently  are  rarely  represented  in  collections,  and  large 

"Trans.  Ent.  Soc.  London  (1891)   517,  pi.  20,  fig.  3. 
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series  of  all  the  species  are  needed  for  any  clear  understanding 
of  them.  Their  prevailing  color  is  red  or  reddish  castaneous. 
The  apical  third  of  the  tegmina  is  smoky,  and  the  apical  third 
of  the  wing  smoky  to  black;  both  of  these  areas  may  be  deco- 
rated with  round  cretaceous  white  spots  which,  however,  may 
reveal  hardly  perceptible  spots  when  the  farinose  wax  is  rubbed 
off.  In  nature  these  species  are  commonly  almost  buried  in 
copious  white  wax  secretions  on  all  parts  of  the  body,  though 
especially  copious  on  the  abdomen — so  abundant  and  so  constant, 
in  fact,  that  they  may  furnish  the  nidus  and  food  for  various 
very  peculiar  lepidopterous  larvae.12 

The  specimens  illustrated  herein  as  sultana  were  taken  by  me 
in  British  North  Borneo;  Plate  6,  fig.  3,  shows  the  flaring  teg- 
mina in  a  state  of  rest.  Length,  70  to  75  millimeters ;  head,  22. 
The  basic  membrane  of  the  basal  two-thirds  of  the  tegmina 
blackish,  and  bearing  three  obscure  rows  of  large  reddish  spots, 
the  largest  at  the  extreme  base.  In  1847  Butler  13  described 
a  form  from  Sarawak  as  F.  gigantea.  Schmidt  considered  this 
a  straight  synonym  of  sultana,  but  Kirkaldly  14  in  1902  main- 
tains that  it  is  distinct  and  gives  various  characters  to  distin- 
guish it,  though  some  of  the  characters  mentioned  have  no 
diagnostic  value.  Such  questions  cannot  be  conclusively  settled 
without  far  more  material  than  is  at  present  available. 

Fulgora  basinigra  Schmidt.     Plate  5,  fig.  7;  Plate  6,  fig.  4. 

A  female  cotype  of  this  very  conspicuous  form  from  North 
Borneo  (Waterstradt)  has  been  sent  to  me  by  Konservator 
Schmidt,  of  the  Stettin  Museum.  It  is  very  close  to  sultana, 
except  that  it  is  slightly  smaller  (length,  67  millimeters;  head, 
11)  ;  the  basic  black  of  the  tegmina  has  run  together  in  solid 
and  very  intense  color  only  relieved  by  the  reddish  veins,  and 
the  apex  of  the  processus  is  a  little  upturned  in  lateral  view. 

Fulgora  erecta  Schmidt.  Plate  5,  fig.  8 ;  Plate  6,  fig.  1 ;  Plate  8, 
figs.  1,  2. 
A  Java  specimen,  sent  to  me  by  Doctor  Karny,  appears  to  be 
this  species.  The  apical  two-fifths  of  the  processus  is  strongly 
upturned.  An  irregular  darker  line  separates  the  basal  red 
from  the  apical  smoky  area  in  both  tegmina  and  wings.  Ill- 
defined  pale   spots   are  visible,  as   shown   in  Plate   6,   fig.   1. 

12  Also  true  of  various  other  Fulgoroidea  in  Oriental  countries. 

13  Proc.  Zool.  Soc.  London   (1847)   7,  99,  t.  15,  fig.  2. 
"Journ.  Bombay  Nat.  Hist.  Soc.  14   (1902)   47. 
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Most  of  the  basic  membrane  of  the  basal  two-thirds  of  the  teg- 
mina  is  deep  red,  with  the  veins  concolorous,  a  little  smoky 
basic  color  appearing  in  the  apical  portion  of  this  area.  The 
female  illustrated  measures,  in  total  length,  63  millimeters; 
head,  20. 

A  very  similar  female  specimen,  also  sent  by  Doctor  Karny 
from  Java,  is  closely  similar  to  the  above  specimen  of  erecta, 
except  that  it  is  somewhat  smaller,  and  the  slenderer  processus 
has  fully  the  apical  half  suddenly  upturned  (Plate  8,  figs.  1,  2). 
For  the  present  I  am  designating  this  as  var.  occulta  var.  nov. 

Key  to  species  of  the  effusa  group  of  Fulgora. 

a1.  Size  medium;  tegmina  with  numerous  scattering  yellow  spots,  but  no 
transverse  yellow  stripe  at  middle;  processus  strongly  and  suddenly 
upcurved  from  middle. 
b1.  Head  vivid  green;  tegmina  with  six  to  eight  distinct  yellow  spots  on 
apical  third;  spots  on  basal  area  round  and  well  separated. 

F.  effusa  Distant. 
62.  Head  bright  castaneous  on  basal  half;  tegmina  with  no  yellow  spots 
on  the  bright  castaneous  apical  area;  spots  on  basal  area  trans- 
verse   F.  viridicastanea  sp.  nov. 

a2.  Size  very  small,  Saiva-like;  tegmina  with  a  sharp  and  complete  trans- 
verse yellow  stripe  just  before  middle,  with  very  few  spots  either 
before  or  behind  it;  basic  membrane  color  on  basal  two-thirds  clear 
leaf  green,  the  veins  concolorous;  processus  very  slightly  bent  at 
middle,  apex  ochraceous,  in  sharp  contrast  to  preceding  green. 

F.  transversolineata  sp.  nov. 

Fulgora  effusa  Distant.     Plate  3,  fig.  4;  Plate  4,  fig.  7. 

This  species  was  described  by  Distant 15  in  1891  from  Bornean 
specimens  without  further  localization.  I  have  taken  a  series 
of  specimens  in  British  North  Borneo,  which  very  closely  fit  the 
description,  and  especially  the  figure  of  the  species.  I  am 
not,  however,  able  to  compare  it  with  the  closely  related  F. 
whiteheadi  Distant,  with  which  Distant  compares  effusa.  A 
character  not  mentioned  by  Distant,  but  clear  from  my  speci- 
mens and  his  figures,  is  that  the  blackish  basic  membrane  color 
of  the  basal  area  shades  gradually  into  the  apical  smoky,  with 
no  indication  of  transverse  demarcation  between.  The  color  of 
the  processus  varies  in  dried  specimens  from  ochraceous  to 
bright  green. 

Fulgora  viridicastanea  sp.  nov.     Plate  3,  fig.  5 ;  Plate  4,  fig.  8. 

A  specimen  from  Bandjermassin,  South  Borneo,  indicates  a 
form  quite  distinct  from  the  above,  but  closely  related.     Distant 

"Trans.  Ent.  Soc.  London  (1891)  518,  pi.  20,  fig.  4. 
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states  that  effusa  has  the  apex  of  the  processus  more  swollen 
than  in  whiteheads  My  specimens,  determined  as  effusa,  agree 
well  with  Distant's  figure  in  this  respect.  This  South  Bornean 
form,  however,  has  the  apical  half  even  much  more  swollen 
than  in  effusa  and  cannot,  therefore,  be  whiteheadi,  although 
the  processus  is  bicolored,  as  described  for  effusa,  though  this 
may  be  a  plastic  character. 

Male,  length,  43  millimeters;  head,  11.  Basal  half  of  head, 
thorax,  and  legs  pale  castaneous  to  ochraceous,  apical  half  of 
processus  bright  green.  Tegmina  as  in  effusa,  but  there  are 
no  distinct  spots  on  apical  half.  Hind  wings  as  in  effusa,  but 
the  blue  basal  area  is  more  restricted. 

Fulgora  transversolineata  sp.  nov.     Plate  6,  fig.  5 ;  Plate  8,  fig.  7. 

In  British  North  Borneo  forests  I  have  taken  a  very  small 
Fulgora,  which  at  first  seemed  doubtfully  to  pertain  to  this 
genus.  The  processus  is  rather  slender,  as  seen  from  above,  the 
head  rapidly  narrowing  in  front  of  the  eyes.  This  is  a  charac- 
ter of  the  genus  Saiva,  an  Indian  species  of  which  (S.  cardinalis 
Butler)  is  illustrated  herein  for  comparison  (Plate  7,  fig.  6; 
Plate  8,  fig.  8).  It  may  be  noted  that  several  species  of  Saiva 
have  been  recorded  from  Borneo.  It  can  also  be  compared  with 
another  genus  of  small-sized  relatives  which  possess  a  rapidly 
narrowing  head — Prolepta — of  which  one  species  (P.  apicalis 
Westwood)  is  common  in  the  Philippines  and  is  illustrated 
herein  (Plate  7,  fig.  7;  Plate  8,  fig.  9).  However,  by  compar- 
ison also,  it  will  be  seen  that  the  narrowing  of  the  head  in  this 
North  Bornean  species  is  actually  not  more  sudden  than  in  F. 
delesserti  or  F.  maquilingana,  though  its  very  small  size  tends  to 
make  it  appear  so.  Also,  its  processus  is  somewhat  swollen  at 
the  apex,  a  character  supposed  not  to  occur  in  true  Saiva.  The 
form  of  the  tegmina  apically  somewhat  resembles  that  in  Saiva, 
but  this  also  may  be  duplicated  among  true  Fulgora.  In 
the  side  view  (Plate  8,  fig.  7)  it  will  be  noted  that  the  form  of  the 
head  would  be  not  greatly  unlike  a  diminutive  F.  effusa  (Plate  4, 
fig.  7).     Therefore,  for  the  present  it  is  placed  in  true  Fulgora. 

Male,  length,  28  millimeters;  head,  7.  Head  ochraceous  at 
base  and  apex,  median  portion  clear  greenish.  Thorax  and  legs 
pale  castaneous,  ridges  of  tibiae  blackened.  Abdomen  black 
above,  margins  of  segments  narrowly  ochraceous,  below  pale 
castaneous.  Basal  two-thirds  of  tegmina  clear  leaf  green,  the 
veins  concolorous,  the  apical  third  pale  castaneous,  the  veins 
also  concolorous  here;  at  about  middle  of  tegmina  there  is  a 
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complete,  narrow,  sharp-cut,  straight,  transverse  yellow  stripe; 
a  very  few  small  yellowish  dots  occur  before  and  beyond  this 
transverse  stripe.  I  also  have  a  female  of  this  species,  slightly 
larger  but  not  unlike  otherwise,  of  which  however  length  meas- 
urements cannot  be  taken,  as  the  processus  is  broken. 

Key  to  species  of  the  clavata  group  of  Fulgora. 

a\  Processus  black,  slender  between  base  and  the  clavate  apex,  the  latter 
deep  red;  ground  color  of  tegmina  black;  markings  appearing  as 
black  spots  set  in  irregular  pale  areas;  hind  wing  nearly  white,  with 

broadly  black  apex F.  clavata  Westwood. 

a2.  Processus  sordid  olive  green  of  varying  shades,  the  apex  ochraceous, 

much  stouter  at  middle  than  in  clavata  and  somewhat  shorter;  hind 

wings   blue  or  deep   blue-green  at  base,  the  apical  black  extended 

over  anal  margin;  tegmina  with  small  rounded  pale  spots. 

61.  Tegmina  black,  veins  inconspicuously  pale  on  basal  area,  no  spots 

on  apical  area;  basal  area  of  hind  wings  bright  blue,  anal  black 

border  rapidly  narrowed F.  polillensis  sp.  nov. 

b\  Tegmina  olive  green,  apically  narrowly  bordered  with  castaneous  to 
black,  veins  conspicuously  pale  basally;  hind  wings  with  anal  area 
smaller,  greenish  blue,  the  anal  black  border  very  broad. 

F.  samarana  sp.  nov. 

Fulgora  clavata  Westwood.     Plate  4,  fig.  1. 

This  North  Indian  species  with  short  but  very  strongly  cla- 
vate head,  and  the  tegmina  usually  thickly  covered  with  farinose 
wax  secretion  in  fresh  specimens,  is  well  known.  Divested  of 
the  wax,  the  tegmina  are  blackish,  extensively  mottled  with  pale 
areas  and  spots.  The  large  swollen  apex  of  processus  is  blood 
red,  the  remainder  of  its  upper  surface  black ;  just  proximad  of 
the  bulbous  apex  the  processus  is  rather  slender.  Doctor  An- 
nandale  sent  me  specimens  of  this  species  from  Garo  Hills, 
Assam  (S.  Kemp). 

Fulgora  polillensis  sp.  nov.  Plate  1,  fig.  2 ;  Plate  2,  fig.  2 ;  Plate  9, 
fig.  1;  Plate  10,  fig.  1. 
It  is  a  remarkable  occurrence  that  two  large  and  striking, 
closely  related  species  resembling  clavata  should  now  turn  up 
on  the  extreme  eastern  periphery  of  the  Philippine  Archipelago, 
when  intervening  countries  have  not  yet  yielded  species  of  this 
type.  More  comprehensive  collecting  will  undoubtedly  bring 
to  light  a  number  more  from  Malaya.  In  the  two  new  species 
the  processus  is  far  more  massive  than  in  clavata,  though  of  no 
greater  length.  It  is  also  commonly  borne  in  a  somewhat  more 
strongly  oblique  position,  in  the  living  insects.  Both  of  the  new 
species  differ  widely  in  the  color  scheme  of  the  hind  wings. 

212261 4 
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The  first  of  these  species  is  common  in  the  forests  of  central 
Polillo. 

Female,  length,  53  to  55  millimeters;  head,  6  to  7;  male,  48; 
head,  6.  Head  above  sordid  olive  green,  the  apex  and  all  below 
ochraceous.  Thorax  ochraceous,  two  small  lateral  dots  on  mes- 
onotum  black.  Abdomen  ochraceous,  segments  distally  be- 
coming blackish.  Femora  castaneous,  tibiae  and  tarsi  piceous. 
Tegmina  black,  veins  on  basal  half  pale  greenish,  on  apical  half 
concolorous;  basal  half  crossed  by  about  three  equidistant  rows 
of  round  pale  greenish  spots,  three  or  four  spots  in  each  row; 
apical  black  portion  immaculate.  Hind  wing  broadly  blue  on 
basal  area,  the  very  broad  black  of  apex  rapidly  narrowing  on 
anal  margin.  The  form  of  the  processus  is  clearly  shown  in  the 
figures.  Tegmina,  thorax,  and  abdomen  usually  covered  with 
white  powdery  wax  in  fresh  specimens. 

Fulgora  samarana  sp.  nov.     Plate  1,  fig.  1 ;  Plate  2,  fig.  1 ;  Plate  9, 
fig.  2;  Plate  10,  fig.  2. 

Far  south  of  Polillo,  in  the  forests  on  the  eastern  side  of 
Samar  Island,16  exists  a  species,  evidently  of  the  closest  rela- 
tionship with  F.  polillensis,  but  quite  distinct  by  various  con- 
spicuous characters.  In  this  case,  also,  a  considerable  series 
has  been  available  for  study. 

Form  arid  dimensions  nearly  the  same  as  in  polillensis,  though 
the  processus  is  somewhat  more  massive  even  than  in  that 
species.  Also,  the  tegmina  are  somewhat  narrower  in  propor- 
tion to  the  length.  Color  of  body  same  as  in  polillensis.  Legs 
castaneous,  except  tarsi,  which  are  piceous  or  blackish.  The 
tegmina  of  fresh  specimens  are  smooth  and  shining,  contrasting 
with  the  rather  opaque  surface  in  polillensis,  and  not  covered 
with  farinose  wax,  as  in  that  species.17  Basic  color  of  tegminal 
membrane  smoky  on  basal  three-fourths,  with  a  large  area  at 
extreme  base  and  veins  shining  green ;  with  pale  spots  arranged 
somewhat  as  in  polillensis,  but  smaller  and  not  so  numerous; 
apical  fourth  pale  castaneous  with  concolorous  veins;  apical 
third  with  a  few  small  pale  dots.  Hind  wings  with  the  blue 
basal  area  considerably  restricted,  the  black  of  apex  extending 
broadly  across  anal  area  and  inwardly  along  some  of  the  veins. 

"It  will  be   extremely   interesting  to  secure   the   corresponding  form 
from  the  intervening  Catanduanes  Island. 
1T  True  of  all  the  specimens  taken. 


ILLUSTRATIONS 

[From    photographs    by    Cortes,    Bureau    of   Science.     The    figures    on    Plate    9    are    reduced 
one-seventh  ;  all  others  are  actual   size.] 

Plate  1 

Fig.  1.  Fulgora  samarana  sp.  nov. 

2.  Fulgora  polillensis  sp.  nov. 

3.  Fulgora  zephyria  Schmidt. 

4.  Fulgora  lauta  Stal. 

5.  Fulgora  philippina  Stal. 

6.  Fulgora  agusanensis  sp.  nov. 

Plate  2 

Fig.  1.  Fulgora  samarana  sp.  nov. 

2.  Fulgora  polillensis  sp.  nov. 

3.  Fulgora  philippina  Stal. 

4.  Fulgora  zephyria  Schmidt. 

5.  Fulgora  aeruginosa  Stal,  female. 

6.  Fulgora  aeruginosa  Stal,  male. 

7.  Fulgora  maquilingana  sp.  nov. 

Plate  3 

Fig.  1.  Fulgora  candelaria.  Linnaeus. 

2.  Fulgora  lathburii  Kirby. 

3.  Fulgora  intricata  Walker   (?  —  stellata  Butler). 

4.  Fulgora  effusa  Distant. 

5.  Fulgora  viridicastanea  sp.  nov. 

6.  Fulgora  delesserti  Guerin. 

Plate  4 

Fig.  1.  Fulgora  clavata  Westwood. 

2.  Fulgora  agusanensis  sp.  nov. 

3.  Fulgora  lauta  Stal. 

4.  Fulgora  delesserti  Guerin. 

5.  Fulgora  candelaria  Linnaeus. 

6.  Fulgora  lathburii  Kirby. 

7.  Fulgora  effusa  Distant. 

8.  Fulgora  viridicastanea  sp.  nov. 

9.  Fulgora  intricata  Walker  (?  =  stellata  Butler). 

Plate  5 

Fig.  1.  Fulgora  pyrorhyncha  Don. 

2.  Fulgora  pythica  Distant,  female. 

3.  Fulgora  incerta  Schmidt. 

4.  Fulgora  fumosa  sp.  nov. 
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Fig.  5.  Fulgora  pythica  Distant,  male. 

6.  Fulgora  sultana  Adams  and  White. 

7.  Fulgora  basinigra  Schmidt. 

8.  Fulgora  erecta  Schmidt. 

Plate  6 

Fig.  1.  Fulgora  erecta  Schmidt. 

2.  Fulgora  sultana  Adams  and  White. 

3.  Fulgora  sultana  Adams  and  White. 

4.  Fulgora  basinigra  Schmidt. 

5.  Fulgora  transversolineata  sp.  nov. 

Plate  7 

Fig.  1.  Fulgora  incerta  Schmidt. 

2.  Fulgora  pythica  Distant,  female. 

3.  Fulgora  pythica  Distant,  male. 

4.  Fulgora  fumosa  sp.  nov. 

5.  Fulgora  pyrorhyncha  Don. 

6.  Saiva  cardinalis  Butler. 

7.  Prolepta  (Cynthila)  apicalis  Westwood. 

Plate  8 

Fig.  1.  Fulgora  erecta  Schmidt. 

2.  Fulgora  erecta  Schmidt. 

3.  Fulgora  subocellata  Guerin  (?). 

4.  Fulgora  subocellata  Guerin  (?). 

5.  Fulgora  oculata  Westwood. 

6.  Fulgora  oculata  Westwood. 

7.  Fulgora  transversolineata  sp.  nov. 

8.  Saiva  cardinalis  Butler. 

9.  Prolepta  (Cynthila)  apicalis  Westwood. 

Plate  9 

Fig.  1.  Fulgora  polillensis  sp.  nov.,  tegmen. 

2.  Fulgora  samarana  sp.  nov.,  tegmen. 

3.  Fulgora  zephyria  Schmidt,  tegmen. 

Plate  10 

Fig.  1.  Fulgora  polillensis  sp.  nov.,  hind  wing. 

2.  Fulgora  samarana  sp.  nov.,  hind  wing. 

3.  Fulgora  zephyria  Schmidt,  hind  wing. 
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A  NEW  SPECIES  OF  OLIARUS  FROM  CHINA 
(FULGOROIDEA,  HOMOPTERA) 

By  F.  Mum 
Of  the  Hawaiian  Sugar  Planters9  Experiment  Station,  Honolulu 
ONE  TEXT   FIGURE  , 

Oliarus  tsoui  sp.  nov. 

Male. — Length,  3  millimeters ;  tegmen,  4.3.  Length  of  vertex 
1.6  times  width  at  base,  apex  slightly  rounded,  base  angularly 
emarginate;  transverse  carina  subangular,  arising  about  one- 
third  from  apex,  not  touching  apical  transverse  carina;  an 
incomplete  median  carina  partly  divides  the  fossette  into  two 
subquadrate  areolets,  a  longitudinal  median  carina  on  basal 
third  of  vertex.  Frons  normal,  median  carina  distinct,  forked 
near  base,  not  excavate;  clypeal  suture  obscure;  median  ocellus 
distinct.  Sc  +  R  fork,  Cu  fork,  and  claval  fork  all  about  level ; 
two  apical  Scs,  two  apical  Rs,  and  five  apical  Ms.  The  spines 
on  second  and  third  hind  tarsi  numerous  (twelve  to  fifteen) 
and  not  apical,  the  apex  bearing  a  row  of  a  similar  number  of 
flat,  light-colored  teeth  with  rounded  apices;  three  spines  on 
basal  half  of  hind  tibia,  the  basal  one  smallest. 

Head  dark  brown,  carinae  light  brown ;  pronotum  light  brown 
or  yellow,  dark  brown  in  lateral  areas ;  mesonotum  dark  brown, 
hind  margin  narrowly  light;  tegulse  light;  abdomen  dark 
brown,  pleura  and  hind  margins  light;  coxae  dark  brown,  front 
and  middle  legs  light  with  longitudinal  dark  marks,  hind  femora 
dark  brown,  tibiae  light  with  longitudinal  dark  marks.  Teg- 
mina  on  basal  two-thirds  light,  apical  third  dark  fuscous,  veins 
same  color  as  membrane,  granules  very  small  and  obscure. 
Wings  hyaline,  apical  portion  fuscous,  veins  same  color  as 
membrane. 

The  left  lateral  margin  of  pygofer  produced  into  a  small 
process  with  round  apex,  medioventral  process  acute.  Anal 
segment  large,  expanded  laterally,  anus  at  apex.  Genital  styles 
in  full  view  with  the  apex  curved,  inner  margin  nearly  straight, 
outer  margin  sinuate.  ^Edeagus  complex,  periandrium  large, 
produced  into  a  long  and  curved  process,  flat,  broadest  at  base, 
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gradually  narrowing  to  acute  apex;  penis  large,  produced  into 
a  strong  spine  at  apex,  with  two  small  spines  rising  from  base. 

Female. — Length,  5.5  milli- 
meters; tegmen,  4.  In  general 
build  similar  to  male.  Pygofer 
much  broader  than  long;  ovi- 
positor not  as  long  as  pygofer ; 
anal  segment  about  half  the 
length  of  pygofer,  straight  par- . 
allel  sided,  anus  at  apex. 

Color  similar  to  that  of  male 
but  much  lighter;  light  brown 
or  yellowish  where  the  male  is 
dark.  Tegmina  light  yellow- 
ish, apical  portion  much  lighter 
than  male;  wings  similar  to 
male. 

Described  from  three  males  and  three  females  from  Nanking, 
China,  taken  on  rice  (T.  L.  Tsou). 

Type  in  the  Hawaiian  Sugar  Planters'  Experiment  Station, 
Honolulu,  No.  1210.  The  spines  on  the  hind  tarsi  are  similar 
to  those  found  in  O.  felis,  the  type  of  Kirkaldy's  subgenus 
Nesopompe. 


Fig.  1.     Oliarus  tsoui  sp.  nov.,  pygofer,  lat- 
eral view. 


ILLUSTRATION 


TEXT   FIGURE 

Fig.  1.  Oliarus  tsoui  sp.  nov.,  pygofer,  lateral  view. 
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NEW  OR  LITTLE-KNOWN  TIPULIDiE  FROM  THE 
PHILIPPINES  (DIPTERA),  PART  III 

By  Charles  P.  Alexander 
Of  Amherst,  Massachussetts * 

ONE   PLATE 

The  present  instalment  is  based  primarily  upon  some  interest- 
ing crane-fly  material  taken  in  Samar  by  Mr.  Richard  C.  Mc- 
Gregor. A  few  additional  specimens  are  from  the  vicinity  of 
Manila.  The  series  of  specimens  labeled  "Loquilocon"  were 
collected  11  kilometers  east  of  Wright,  Samar,  near  the  settle- 
ment called  Loquilocon.  I  am  greatly  indebted  to  Mr.  Mc- 
Gregor for  his  kindness  in  collecting  and  submitting  these 
specimens.     The  types  are  preserved  in  my  collection. 

LIMONIIN^E 

Geranomyia  cornigera  Alexander.     Plate  1,  figs.  1,  7,  and  8. 

Geranomyia   cornigera   Alexander,    Insec.    Inscit.   Menst.    1     (1913) 
137-139. 

This  remarkable  crane  fly  was  described  from  a  small  series 
of  specimens  taken  October  22-23,  1912,  at  Pettit  Barracks.  Mr. 
McGregor's  material  includes  two  males  that  were  taken  at 
Manila,  May  7,  1924.  The  peculiar  characters  of  a  fleshy 
tubercle,  tu,  on  the  vertex  and  a  small  median  tubercle  on  the 
cephalic  margin  of  the  mesonotal  prescutum  are  shown  in 
fig.  7. 

The  venation  and  wing  pattern  are  shown  in  fig.  1.  These 
specimens  are  better  preserved  than  the  type  series  and  show 
that  the  vein  Sc2  is  present  but  faint,  placed  a  short  distance 
before  the  origin  of  Rs,  near  the  center  of  a  dark  blotch. 
Moreover,  there  is  a  similar  weak  supernumerary  cross  vein  in 
the  dark  subcostal  blotch  at  middistance  between  arculus  and 
the  origin  of  Rs. 

Contribution  from  the  Department  of  Entomology,  Massachusetts 
Agricultural  College. 
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The  structure  of  the  male  hypopygium  (fig.  8)  had  not  been 
discussed  in  the  earlier  papers.  Ninth  tergite,  t,  with  the 
caudal  margin  evenly  rounded,  before  the  margin  with  a  group 
of  about  seven  large  setae  on  either  side  of  the  median  line. 
Basistyle,  b,  relatively  small,  with  the  usual  mesal  lobe  very 
large.  Ventral  dististyle,  v,  large  and  fleshy,  covered  with 
abundant  dense  setulse  and  much  fewer  long  powerful  setae; 
rostriform  appendage  slender,  pendant,  pale  yellow,  terminat- 
ing in  several  setae ;  two  spines  on  style  at  base  of  rostrum,  the 
smaller  one  at  base  about  one-half  the  length  of  second  which 
is  placed  somewhat  more  basad.  Dorsal  dististyle,  d,  moder- 
ately curved,  the  extreme  tip  narrowed  and  rather  angularly 
bent.  Gonapophyses,  g,  with  the  mesal  apical  angle  slender, 
directed  caudad,  the  tip  subacute  and  directed  slightly  laterad. 

Limonia  trigonia  samarensis  subsp.  nov. 

Male. — Length,  9  millimeters;  wing,  11.5.  Agreeing  with 
typical  trigonia  (Edwards)2  of  western  Sumatra,  differing  in 
the  following  respects: 

Size  larger,  as  shown  by  the  measurements.  Mesonotal 
prescutum  shiny  dark  chestnut  brown,  the  usual  interspaces 
narrowly  blackish,  the  lateral  margins  of  the  sclerite  broadly 
dark  brown;  scutal  lobes  dark  brown,  the  median  area  con- 
spicuously paler;  scutellum  dark;  postnotal  mediotergite  dark 
brown,  with  a  conspicuous  paler  median  area.  Pleura  con- 
spicuously yellowish  with  two  broad  and  conspicuous  dark 
brown  longitudinal  stripes,  the  more  dorsal  passing  beneath 
the  wing  root  and  surrounding  the  base  of  the  halteres.  The 
ventral  stripe  includes  the  ventral  portions  of  the  sternopleurite. 
Halteres  elongate,  dark  brown,  the  base  and  apex  of  the  stem 
conspicuously  ocherous,  the  knobs  blackish.  Wings  with  the 
dark  costal  pattern  less  extensive,  the  pale  interspaces  being 
more  than  one-half  the  width  of  the  dark  area  immediately 
distad  of  it.  Abdomen  with  the  broad  bases  of  at  least  the 
basal  four  sternites  conspicuously  whitish. 

Samar,  Loquilocon,  July  3,  1924  (McGregor). 

Orimargula  philippina  Alexander.     Plate  1,  fig.  2. 

Orvmargula  philippina  Alexander,  Insec.  Inscit.  Menst.  5  (1917)  6-7. 

The  unique  type  of  this  species  was  a  male  from  Manila. 
Mr.  McGregor  collected  a  female  at  Loquilocon,  Samar,  June 
22,  1924,  that  is  in  a  much  better  state  of  preservation  than 
the  type  and  is  described  herewith  as  allotypical.     The  indicated 

'Journ.  Fed.  Malay  States  Mus.  8    (1919)   15-16. 
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differences  between  the  two  sexes  are  probably  due  in  large  part 
to  the  relative  condition  of  the  two  types. 

Female. — Length,  about  2.5  millimeters :  wing,  3.6.  Rostrum 
and  head  dark  brown.  Cervical  sclerites  elongate,  as  in  Tox- 
orhina  and  allied  genera.  Mesonotum  dark  brown,  the  scu- 
tellum  conspicuously  pale.  Pleura  dark  brown,  with  a  pale 
transverse  stripe  extending  from  the  wing  root  ventrad  across 
the  cephalic  margin  of  the  pteropleurite,  hypoepimeron,  and 
meron,  onto  the  posterior  coxae  which  are  thus  conspicuously 
paler  than  the  others.  Halteres  pale  brown,  the  base  of  the 
stem  conspicuously  paler.  Legs  rather  dark  brown.  Wings 
as  in  the  type ;  venation  as  in  fig.  2. 

Samar,  Loquilocon,  June  22,  1924  (McGregor) ;  allotype, 
female. 

Eriocera  lativentris  Bezzi. 

Eriocera  lativentris  Bezzi,  Philip.  Journ.  Sci.  §  D  12   (1917)   113. 

Samar,  Loquilocon,  June  21,  1924  (McGregor) ,  a  male. 

Two  females  that  are  referred  to  this  species  were  taken  at 
the  same  station  on  May  30,  1924.  However,  these  female 
specimens  do  not  exhibit  any  dilation  of  the  abdominal  segments 
as  does  the  male  and  may  not  be  correctly  associated. 

Eriocera  spatulata  sp.  nov.     Plate  1,  fig.  5. 

Abdomen  with  the  basal  half  slender,  the  segments  cylindri- 
cal, the  apical  segments  dilated  into  a  conspicuous  blackened 
spatula;  general  coloration  gray;  legs  black;  wings  strongly 
suffused  with  blackish;  a  discal  blotch  and  bases  of  the  anal 
cells  dirty  whitish. 

Male. — Length,  13  to  14  millimeters;  wing,  11.2  to  12.5.  Ros- 
trum arid  palpi  black,  the  former  dusted  with  gray.  Antennae 
relatively  short;  scapal  segments  dark  colored,  dusted  with 
gray;  flagellum  pale  yellowish  brown,  the  terminal  segments 
darker ;  flagellar  segments  decreasing  in  length  and  diameter  to 
the  end.     Head  light  gray,  with  a  small  vertical  tubercle. 

Pronotum  black,  pruinose.  Mesonotal  prescutum  gray,  the 
interspaces  with  conspicuous  erect  black  setae;  three  smooth, 
darker  gray  stripes,  the  lateral  ones  narrowly  margined  with 
blackish,  the  median  stripe  broadly  divided  medially  by  a 
blackish  line;  remainder  of  mesonotum  dark  gray,  pruinose. 
Pleura  black,  sparsely  pruinose.  Halteres  short,  stout,  black. 
Legs  with  the  coxae  and  trochanters  black,  the  fore  coxae  a 
trifle  paler;  remainder  of  legs  black,  the  fore  femora  a  very 
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little  paler.  Wings  (fig.  5)  with  a  strong  blackish  tinge,  the 
base  and  costal  margin  darker;  a  dirty  white  band  crosses  cells 
1st  R„  R,  and  M  immediately  before  the  cord ;  bases  of  cells  1st 
A  and  2d  A  extensively  dirty  white;  veins  black.  Venation:  Scx 
ending  opposite  midlength  of  the  basal  section  of  R2,  Sc2  before 
the  fork  of  R2+3;  Rs  elongate,  feebly  angulated  at  origin,  a 
little  longer  than  R ;  r  more  than  its  length  beyond  the  fork  of 
R2+3;  basal  section  of  R4+5  about  equal  to  R2+3;  cell  Mx  very 
small,  asymmetrical,  M2  being  in  alignment  with  M1+2;  cell 
1st  M2  relatively  small,  the  proximal  end  weakly  angulated  shortly 
before  r-m;  m-cu  varying  in  position  from  before  to  beyond 
midlength  of  cell  1st  M2,  about  one-half  longer  than  the  distal 
section  of  Cu^  vein  2d  A  long,  sinuous. 

Abdomen  unique  in  structure,  so  far  as  the  family  Tipulidae  is 
concerned,  in  that  the  terminal  segments  are  dilated  into  a 
spatula,  producing  an  appearance  that  is  suggestive  of  certain 
Conopidae  and  aculeate  Hymenoptera;  basal  four  segments 
reddish  brown,  blackened  laterally,  more  narrowly  darkened 
caudally,  very  slender;  the  apex  of  the  fourth  segment  begins 
to  widen  out  and  is  blackened;  segments  5  to  7  dilated,  black; 
segments  8  and  9  gradually  narrowed  and  shortened,  black. 

In  one  paratype,  in  both  wings  vein  Mx  is  deflected  cephalad 
and  unites  with  the  tip  of  vein  R4+5,  closing  cell  R6. 

Samar,  Loquilocon,  June  28,  1924   (McGregor) ;  four  males. 

Elephantomyia  (Elephantomyodes)  samarensis  sp.  nov.     Plate  1,  fig.  4. 

General  coloration  of  the  thorax  orange-yellow;  legs  black, 
the  tarsi  extensively  light  yellow ;  wings  subhyaline,  cell  Sc  and 
the  stigma  infuscated;  cell  2d  A  very  narrow;  abdomen  black, 
the  base  of  each  segment  narrowly  yellowish. 

Female. — Length,  excluding  rostrum,  10.5  millimeters;  wing, 
7.4 ;  rostrum  alone,  about  8.  Rostrum  long  and  slender,  brown- 
ish black.  Antennae  brownish  black,  the  scapal  segments  a 
trifle  paler;  flagellar  segments  oval;  basal  flagellar  segment 
about  equal  in  length  to  the  following  two  taken  together,  the 
more  distal  segments  becoming  fusiform,  all  but  the  basal  fla- 
gellar segment  with  long  delicate  verticils.  Head  dark  brownish 
gray;  vertex  between  the  eyes  very  narrow. 

Pronotum  yellowish  brown.  Mesonotum  orange  or  orange- 
yellow,  the  scutellum  and  postnotal  mediotergite  more  infus- 
cated. Pleura  testaceous  yellow  to  orange.  Halteres  long  and 
slender,  black.     Legs  with  the  coxae  and  trochanters  concolo- 
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rous  with  the  pleura ;  femora  and  tibiae  black,  the  extreme  bases 
of  the  former  narrowly  paler ;  basitarsi  black,  the  tips  abruptly 
light  yellow,  this  including  a  little  more  than  one-fourth  the 
segment;  segments  2  and  3  concolorous;  segments  4  and  5  dark 
brown.  Wings  subhyaline,  cell  Sc  and  the  stigmal  region,  which 
includes  cells  Scx  and  2d  R„  dark  brown;  veins  dark  brown. 
Venation  (fig.  4) :  S^  ending  shortly  before  the  fork  of  Rs, 
Sc2  at  its  tip;  Rs  very  strongly  arcuated  to  weakly  angulated 
at  origin,  cell  1st  Rx  being  very  wide;  cell  2d  Hx  abruptly  re- 
duced to  a  linear  strip  occupied  by  the  stigma,  gently  widened 
outwardly;  R2+3  perpendicular  at  origin,  in  alignment  with 
r-m,  beyond  the  base  bent  at  a  right  angle,  with  what  seems 
to  represent  r  as  a  spur  at  the  bend,  this  delimiting  the  prox- 
imal end  of  the  stigma;  R4+5  in  direct  alignment  with  Rs, 
the  veins  at  the  end  of  the  sector  thus  forming  a  cross;  cell  1st 
M2  rectangular;  m-cu  a  little  more  than  one-half  its  length 
beyond  the  fork  of  M;  distal  section  of  CuL  shorter  than  m-cu; 
distance  on  margin  between  Cux  and  1st  A  about  equal  to  the 
distal  section  of  Cut ;  cell  2d  A  reduced  to  a  narrow  linear  strip. 

Abdomen  black,  the  basal  third  or  less  of  each  segment  con- 
spicuously bright  yellow.  Ovipositor  with  the  long  straight 
valves  rusty  horn  colored. 

Samar,  Loquilocon,  July  2,  1924  {McGregor)  ;  a  female. 

The  subgenus  Elephantomyodes  3  was  erected  by  me  for  the 
Formosan  E.  major  Alexander.  The  group  includes  a  number 
of  Oriental  and  Australasian  species.  The  present  fly  is  distin- 
guished from  the  other  known  species  by  the  very  narrow  cell 
2d  A,  in  conjunction  with  the  cruciform  arrangement  of  the 
veins  at  the  fork  of  the  sector. 

Styringomyia  mcgregori  sp.  nov.    Plate  1,  figs.  3  and  9. 

Mesonotal  prescutum  ashy  gray  with  linear  black  interspaces 
posteriorly;  legs  uniformly  dark  brown;  wings  yellowish  sub- 
hyaline,  immaculate;  vein  2d  A  elongate,  not  incurved  to  the 
anal  margin. 

Male. — Length,  6  to  6.5  millimeters ;  wing,  4  to  4.8. 

Female. — Length,  about  4  millimeters;  wing,  about  4. 

Rostrum  and  palpi  brown.  Antennae  brown.  Head  brown, 
the  orbits  and  anterior  part  of  the  front  broadly  and  conspic- 
uously whitish ;  gense  and  postgense  darkened. 

3  Ann.  Ent.  Soc.  Am.  16   (1923)   64. 
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Pronotum  light  yellow,  indistinctly  darkened  medially.  Mes- 
onotal  prescutum  light  ashy  gray,  narrowly  lined  posteriorly 
with  darker,  these  lines  representing  the  usual  interspaces ;  lat- 
eral margins  of  prescutum  narrowly  but  conspicuously  more 
yellowish ;  scutal  lobes  darkened ;  scutellum  conspicuously  yellow 
medially,  the  sides  and  the  parascutella  darker;  postnotal  me- 
diotergite  gray  with  a  narrow  yellowish  median  line.  Pleura 
dark,  the  base  of  the  wing  more  yellowish.  Halter6s  pale 
brown,  the  knobs  somewhat  darker.  Legs  dark  brown,  without 
markings.  Wings  yellowish  subhyaline,  immaculate;  veins  a 
trifle  darker  colored.  Venation  (fig.  3)  :  Vein  2d  A  elongate, 
running  straight  to  the  margin,  ending  some  distance  beyond 
the  origin  of  Rs. 

Abdomen  pale  yellowish  brown,  the  lateral  margins  narrowly 
darker  colored ;  sternites  more  yellowish ;  hypopygium  brownish 
testaceous.  Male  hypopygium  (fig.  9)  with  the  basistyles,  b, 
produced  caudad  into  a  long  fingerlike  lobe  which  bears  several 
elongate  setae,  the  two  that  are  more  nearly  apical  in  position 
somewhat  stouter,  the  subterminal  setae  on  mesal  face  long  and 
slender,  curved.  Dististyles,  d,  complex,  the  mesal  lobe  very 
extensive,  densely  set  with  powerful,  recurved  bristles,  the  style 
terminating  in  a  powerful,  blackened,  gently  curved  spine. 
What  seems  to  be  an  interbasal  process,  i,  appears  as  a  gently 
curved,  cylindrical,  blackened  rod. 

Luzon,  Manila,  October  1,  1924  (McGregor) ;  a  male.  A  pair 
in  copula  at  light  on  October  2,  1924. 

Styringomyia  mcgregori  is  very  distinct  from  all  described 
species  in  the  cinereous  mesonotum,  the  uniformly  dark  brown 
legs,  and  the  subhyaline,  unmarked  wings,  with  vein  2d  A  long 
and  running  straight  back  to  the  anal  margin.  The  only  other 
known  species  having  the  latter  character  are  S.  venusta  Loew 
(fossil  in  copal)  and  S.  bipunctata  Edwards  (Queensland). 
The  present  species  is  unusually  primitive  in  the  scarcely  modified 
apices  of  the  basistyles  of  the  male  hypopygium.  This  very 
interesting  fly  is  named  in  honor  of  the  collector,  Mr.  Richard 
C.  McGregor,  to  whom  I  am  indebted  for  many  favors  in  the 
past. 

tipulin^e 

Pselliophora  preefica  fenestrella  subsp.  nov. 

Female. — Length,  about  20  millimeters;  wing,  20.5.  Agree- 
ing with  typical  prsefica  Bezzi  in  its  general  black  coloration, 
differing  in  the  following  respects : 
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Branches  of  the  flagellar  segments  relatively  elongate,  stout. 
Wings  dark  brown,  all  of  the  cells  of  the  wing  with  the  excep- 
tion of  Sc  and  2d  Rx  with  conspicuous  pale  gray  centers,  re- 
stricting the  ground  color  to  uniform  conspicuous  seams  to  all 
the  veins  and  as  a  margin  of  equal  width  that  completely  en- 
circles the  wing. 

Samar,  Loquilocon,  June  18,  1924  (McGregor) ;  a  female. 

Pselliophora  tigriventris  sp.  nov.     Plate  1,  fig.  6. 

Allied  to  P.  gaudens  (Walker) ;  general  coloration  orange ; 
head  scarcely  variegated  with  darker ;  mesonotal  prescutum  with 
three  brownish  black  stripes;  halteres  orange  with  brownish 
black  knobs ;  legs  black,  the  femoral  bases  conspicuously  orange, 
broadest  on  the  posterior  legs;  all  tibiae  with  white  subbasal 
rings ;  wings  black,  the  base  broadly  and  conspicuously  orange- 
yellow  ;  a  triangular  paler  yellow  discal  blotch ;  abdomen  orange, 
the  segments  conspicuously  cross-banded  with  black. 

Female. — Length,  about  20  millimeters;  wing,  17.5.  Frontal 
prolongation  of  head  yellow,  blackened  laterally;  palpi  dark 
brown,  the  third  segment  more  yellowish.  Antennae  with  the 
scapal  segments  yellow;  basal  segment  of  flagellum  elongate, 
obscure  yellow,  the  ventral  face  infuscated;  the  terminal  ten 
flagellar  segments  dark  brown,  gradually  becoming  shorter  and 
more  crowded,  the  terminal  segment  very  small.  Head  orange- 
yellow,  the  occiput  darkened  behind. 

Pronotum  orange,  the  sides  narrowly  blackened.  Mesonotal 
prescutum  orange,  with  three  conspicuous  brownish  black  stripes 
that  are  contiguous  near  the  suture,  which  is  conspicuously 
blackened  medially ;  scutum  orange,  each  lobe  with  two  brownish 
black  spots  on  anterior  half ;  scutellum  orange,  the  parascutella 
black;  postnotal  mediotergite  orange,  narrowly  margined  an- 
teriorly and  posteriorly  with  brownish  black,  the  latter  marking 
extending  onto  the  postnotal  pleurotergite  and  completely  sur- 
rounding the  base  of  the  halteres.  Pleura  orange-yellow, 
conspicuously  variegated  with  brownish  black  markings,  these 
including  spots  on  the  propleura,  dorsopleural  membrane,  a 
spot  on  pteropleurite  immediately  ventrad  of  the  wing  root, 
and  some  smaller  ventral  markings.  Halteres  conspicuously 
orange,  the  knobs  brownish  black.  Legs  with  the  fore  and 
middle  coxae  extensively  infuscated,  the  posterior  coxae  largely 
obscure  orange;  trochanters  obscure  orange;  fore  and  middle 
femora  black,  the  bases  conspicuously  orange,  this  narrowest 
on  the  fore  femora,  a  little  more  extensive  on  the  middle  femora 
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where  about  the  basal  third  is  included ;  posterior  femora  orange 
with  less  than  the  apical  third  blackened;  tibiae  black,  each 
with  a  conspicuous  white  subbasal  ring,  approximately  equal 
in  extent  on  all  the  legs  or  that  of  the  fore  tibia  a  trifle  wider ; 
tarsi  black.  Wings  (fig.  6)  blackened,  the  base  broadly  and 
conspicuously  bright  orange-yellow;  a  roughly  triangular  discal 
area  of  a  paler  shade  of  yellow,  this  including  portions  of  cells 
1st  Rj,  R,  M,  1st  M2,  arid  the  extreme  proximal  ends  of  cells 
R3,  M3,  and  M4;  pale  brownish  white  washes  in  cells  Cu  and 
1st  A  on  either  side  of  vein  1st  A;  veins  dark  brown,  more 
orange-yellow  in  the  flavous  basal  and  discal  areas.  Venation : 
Scx  preserved;  cell  Mx  narrowly  sessile;  m-cu  immediately  be- 
yond the  fork  of  M3+4. 

Abdomen  orange,  each  tergite  with  a  broad,  conspicuous, 
black  ring  across  the  middle,  leaving  the  base  and  apex  broadly 
of  the  ground  color ;  on  tergite  7,  the  pale  apex  decreases  in  ex- 
tent, on  tergites  8  and  9  being  replaced  by  black.  Basal  shields 
of  ovipositor  conspicuously  blackened.  Ovipositor  straight, 
brownish  black,  the  tips  of  the  valves  narrowly  brightened. 

Samar,  Loquilocon,  June  13,  1924   (McGregor)  ;  a  female. 


ILLUSTRATION 

[Legend:  A,  anal  veins;  b,  basistyle ;  Cu,  cubitus;  d,  dististyle ;  g,  gonapophyse ;  i,  interbase ; 
M,  media  :  m-cu,  medial-cubital  cross  vein  ;  /?,  radius  ;  Sc,  subcosta  ;  f,  tersrite ;  (u,  tubercle 
on  vertex  of  head;  v,  ventral  dististyle.  Venational  terminology  used:  Comstock-Need- 
ham-Tillyard.     Hypopygial  terminology  used:  Crampton.] 

Plate  1 

Fig.  1.  Geranomyia  cornigera  Alexander,  wing. 

2.  Orimargula  philippina  Alexander,  wing. 

3.  Styringomyia  mcgregori  sp.  nov.,  wing. 

4.  Elephantomyia  (Elephantomyodes)  samarensis  sp.  nov.,  wing. 

5.  Eriocera  spatulata  sp.  nov.,  wing. 

6.  Pselliophora  tigriventris  sp.  nov.,  wing. 

7.  Geranomyia  cornigera  Alexander;  head  and  thorax,  lateral  aspect. 

8.  Geranomyia  cornigera  Alexander,  male  hypopygium. 

9.  Styringomyia  mcgregori  sp.  nov.,  male  hypopygium. 
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DIE  GATTUNG  PRIOPTERA  HOPE   (COLEOPTERA, 
CASSIDID^]) 

Von  Franz  Spaeth 

Vienna,  Austria 

ZWEI    TAFELN 

Genus  PRIOPTERA  Hope 

Scheitel  vor  dem  Halsschild  vortretend,  dahar  von  oben  sicht- 
bar;  Kopf  senkrecht  gestellt;  die  Augen  treten  nicht  aus  ihm 
heraus.  Fiihler  fadenformig,  die  Glieder  vom  vierten  oder 
sechsten  angefangen  dicht  aneinander  gereiht,  der  Anfang  des 
folgenden  Gliedes  immer  von  der  gleichen  Dicke  wie  das  Ende 
des  vorhergehenden,  daher  zwischen  den  Gliedern  kein  Ein- 
schnitt,  ihre  Abgrenzung  oft  nur  schwer  erkennbar ;  die  ausseren 
Glieder  von  elliptischem  Durchschnitt,  daher  bei  Daraufsicht 
schmaler  als  bei  seitlicher  Ansicht.  Das  erste  Glied  massig 
gross,  das  zweite  fast  kugelig,  das  dritte  wenig  langer,  das 
vierte  stets,  oft  nur  wenig,  zuweilen  aber  viel  langer  als  das 
dritte;  die  ausseren  Glieder  werden  meist  allmahlig  dicker,  so 
dass  das  zehnte  oder  (besonders  beim  Weibchen)  das  elfte  am 
dicksten  ist;  letzteres  am  Ende  minder  schrag,  beim  Weibchen 
mehr  als  beim  Mannchen  abgestutzt,  beim  Weibchen  dicker; 
beim  Mannchen  ist  das  letzte  Glied  stets,  meist  nur  wenig,  aber 
in  zwei  Untergruppen  (westermanni  und  chinensis)  bedeutend 
langer  als  beim  Weibchen;  mit  abstehenden  Haaren  an  der 
Spitze  besetzt. 

Halsschild  quer  trapezf  ormig,  doppelt  so  breit  als  lang,  nach 
hinten  nur  schwach  erweitert,  am  Vorderrande  tief  ausgeran- 
det,  mit  minder  breit  verrundeten  Vorderecken;  die  Seiten 
vorne  stark  gerundet,  hinten  wenig  oder  gerade,  mit  ganz  oder 
nahezu  rechtwinkligen  Hinterecken;  die  Scheibe  vorne  schmal 
gerandet,  an  den  Seiten  durch  eine  eingegrabene  Langslinie,  die 
meist  bis  zum  Hinterrande  reicht,  in  der  octopunctata-Gruvye 
aber  durch  eine  Querwolbung  unterbrochen  wird,  breit  ab- 
gesetzt,  vor  dem  Basallappen  oft  mit  einem  Grubchen ;  der  Hin- 
terrand  jederseits  zweimal  tief  gebuchtet.     Die  Fliigeldecken 
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an  der  Basis  krenuliert,  wie  die  Halsschildbasis  gebuchtet,  hier 
immer  von  der  gleichen  Breite  wie  diese,  dahinter  erweitert,  erst 
hinter  der  Mitte  am  breitesten,  an  der  Spitze  meist  verrundet, 
selten  beim  Weibchen  schwach  zugespitzt.  Die  Scheibe  gehock- 
ert  oder  gleichmassig  gewolbt,  fast  immer  verworren,  selten 
in  unregelmassigen  Streifen  (prognata)  punktiert,  oft  aber  mit 
An'deutung  von  schwachen  Rippen,  immer  aussen  durch  einen 
regelmassigen  Randstreif  von  dem  Seitendache  getrennt,  wel- 
ches breit,  ziemlich  flach  abgesetzt  und  glatt  ist. 

Klauen  divergierend,  glatt,  ohne  Zahn.  Prosternum  zwischen 
den  Vorderhuften  massig  schmal,  der  Fortsatz  stark  erweitert, 
am  Ende  kurz  lanzettformig  zugespitzt,  flach  oder  eingedruckt. 

Die  Priopt era-Arten  sind  von  den  Sunda-Inseln  uber  das  Fest- 
land  von  Hinterindien  bis  zum  Himalaya,  uber  Indo-  und  Sud- 
China  bis  Shantung,  uber  die  Philippinen  und  Molukken  bis 
Aru  verbreitet.  Von  Ceylon,  Vorder-Indien,  Japan,  und  Neu- 
Guinea  wurden  bisher  noch  keine  Vertreter  der  Gattung  be- 
kannt.  Die  ortliche  Verbreitung  der  einzelnen  Arten  ist 
mit  Ausnahme  von  decempustulata  und  decemmaculata,  die  sich 
in  verschiedenen  Unterformen  von  Sumatra  uber  Malacca  bis 
in  das  indische  Bergland  verbreiten,  meist  sehr,  oft  nur  auf 
eine  Insel  beschrankt. 

Von  den  im  Catalogus  Coleopterorum  pars  62  (Cassidinse)  von 
mir  aufgefiihrten  40  Arten  fallen  11  teils  als  Synonyme,  teils 
als  Unterformen  weg;  dagegen  treten  ausser  der  dort  nicht 
erwahnten  palawanica  (Weise,  1913)  nunmehr  23  neue  Arten 
hinzu,  so  dass  jetzt  die  Gesammtzahl  der  bekannten  Arten 
52  betragt.  Hievon  entfallen  auf  die  Sunda-Inseln  und  Malacca 
16,  auf  Assam  und  die  sudlichen  Vorgebirge  des  Himalaya  5,  auf 
Indochina  und  Siam  7,  auf  China  4,  auf  die  Philippinen  12, 
auf  Celebes  3,  auf  die  Molukken  und  Aru  4,  und  auf  die  Arida- 
manen  1  Art. 

Von  den  verwandten  Gattungen  ist  Priopt  era  unterschieden 
durch  den  breit  abgesetzten  Seitenrand  des  Halsschildes  und  das 
breitere  Seitendach  der  Fliigeldecken.  Calopepla  und  Epistictia 
werden  von  ihr  iiberdies  durch  die  minder  oblonge  Korperform, 
die  viel  schwachere  Ausrandung  des  anders  gestalteten  Hals- 
schildes, Megapyga  und  Calopepla  durch  die  Punktstreifen  der 
Fliigeldecken  unterschieden;  endlich  sind  bei  alien  diesen  Gat- 
tungen die  Fuhler  wesentlich  kiirzer  und  kraftiger. 

Genotypus  der  Gattung  ist  P.  octopunctata  Fabricius.  Die 
Entwicklungsstande  sind  bisher  nur  von  P.  schnitzel  und  sinuata 
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beobachtet  worden;  ferner  liegt  mir  die  Puppe  von  sarawa- 
censis  vor. 

Ueber  die,  besonders  in  den  Gruppen  von  sexmacidata  und 
chinensis  sehr  auffallige  Gestalt  des  Penis  durften  die  von 
Herrn  Professor  Otto  Scheerpeltz  verfassten  Zeichnungen  auf 
den  angeschlossenen  zwei  Tafeln  besseren  Aufschluss  geben  als 
meine  Beschreibungen.  Samtliche  Formen  sind  von  der  Seite 
und  von  vorne  dargestellt. 

Uebersichts-Tabelle  der  Arten  von  Prioptera  Hope. 

1.  Die  Rinne,  welche  die  Scheibe  des  Halsschildes  von  den  Seiten  trennt, 

ist  durch  eine  gegen  die   Hinterecken  verlaufende   Wolbung  unter- 

brochen  2. 

Diese   Rinne   lauft  ohne    Unterbrechung   bis   an   den    Hinterrand   des 
Halsschildes    4. 

2.  Hocker   hoch  und   spitz;    die   Profillinie  hinter  ihm   tief   ausgerandet, 

konkav P.  decempustulata  Boheman. 

P.  nigricollis  Weise. 

Hocker  niedrig  und  stumpf;   die  Profillinie  hinten  gerade  oder  kaum 

ausgerandet  3. 

3.  Halsschild  ohne  Flecken P.  vicina  sp.  nov. 

Halsschild  mit  zwei  dunklen  Flecken P.  sarawacensis  Spaeth. 

P.  octopunctata  Fabricius. 

4.  Flugeldecken   gehockert,   im    Basaldreieck   eingedruckt,    Profillinie    ge- 

brochen  5. 

Flugeldecken  nicht  gehockert,  im  Basaldreieck  nicht  oder  unbedeutend 
eingedruckt.     Die  Profillinie  verlauft  in  einem  Bogen 24. 

5.  Flaigeldecken   mit   braunroter,   tief   runzelig   punktierter    Scheibe,    der 

Innenrand  der  Epipleuren  und  der  Saum  des   Hinterleibes  rotlich, 
der    iibrige    Korper    einschliesslich    der    ganzen    Fuhler    und    Beine 

schwarz  P.  schultzei  Weise. 

Flugeldecken  und  Halsschild  gelb  oder  rotlich,  ohne  oder  mit  Flecken. 
Fuhler  mindestens  an  der  Basis  hell 6. 

6.  Profillinie  hinter  dem  Hocker  ausgerandet,  konkav 7. 

Profillinie  hinter  dem  Hocker  gerade 10. 

7.  Die  Ausrandung  der  Profillinie  ist  tief,  der  Hocker  hoch 8. 

Die  Ausrandung  der  Profillinie  ist  seicht,  der  Hocker  stumpf 9. 

8.  Hochstens  das  letzte  Endglied  der  Fuhler  teilweise  dunkel. 

P.  octomaculata  Boheman. 
P.   gibbosa  Baly. 

Die  Fuhler  mit  Ausnahme  der  Basis  schwarz P.  atricornis  Spaeth. 

P.  gibbifera  sp.  nov. 

9.  Seitendach  hinten  schwarz  gezeichnet.     Flugeldecken  mit  vier  schwar- 

zen  Flecken P.  morigera  sp.  nov. 

Seitendach  hinten  ungefleckt.     Flugeldecken  mit  zwei  dunklen  Binden. 

P.  sumatrana  Weise. 

10.  Hochstens  das  letzte  Fiihlerglied  ganz  oder  teilweise  schwarz 11. 

Die  zwei  letzten  Fiihlerglieder  schwarz,  nur  ausnahmsweise  die  Basis 
des  zehnten  Gliedes  noch  hell 18. 
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11.  Flugeldecken  mit  einer  gemeinsamen  Spitzenmakel 12. 

Flugeldecken  ohne  Spitzenmakel 13. 

12.  Halsschild  mit  zwei  schwarzen  Flecken,  Scheitel  schwarz. 

P.  decemstillata  Boheman. 
Halsschild  ungefleckt,  Scheitel  gelb P.  andrewesi  Weise. 

13.  Halsschild  mit  zwei  dunklen  Flecken 14. 

Halsschild  ohne  dunkle  Flecken 15. 

14.  Die  Halsschildflecken  stehen  nebeneinander  an  der  Basis;  Scheibe  der 

Flugeldecken  grob  runzelig  punktiert,  trub-blutrot,  matt. 

P.  maerkeli  Boheman. 
Die  Halsschildflecken  stehen  nebeneinander  in  der  Langsmitte.     Scheibe 
der  Flugeldecken  fein  verloschen  punktuliert,  gelb,  glanzend. 

P.  privigna  Boheman. 

15.  Scheibe  der  Flugeldecken  ohne  dunkle  Flecken,  mit  deutlicher  Rippen- 

bildung.     Umriss  nach  hinten  stark  erweitert. 

P.  bimaculata  Thunberg. 

Scheibe  mit  je  vier  dunklen  Flecken,  von  denen  allenfalls  einige  nur 

angedeutet  sind  oder  auch  fehlen.     Rippen  fehlen  oder  kaum  ange- 

deutet.     Umriss  nach  hinten  hochstens  schwach  erweitert 16. 

16.  Umriss  fast  quadratisch.     Hocker  sehr  niedrig  und  stumpf ;  das  Seiten- 

dach  fast  halb  so  breit  als  eine  Flugeldecke P.  palawanica  Weise. 

Umriss  eiformig,  nach  hinten  erweitert;  das  Seitendach  schmaler  als 
eine    halbe    Flugeldecke 17. 

17.  Die  schwarzen  Flecken  auf  den  Flugeldecken  klein,  insbesonders  iiber- 

schreitet  die  Makel  2  nicht  den  Umriss  des  Hauptgrubchens ;  Flugel- 
decken deutlich  punktiert,  lackartig  glanzend,  Hauptgrubchen  sehr 

tief,  Seitendach  sehr  schmal P.  quadriimpressa  Boheman. 

Die  Flecken  sind  gross,  die  Makel  2  reicht  liber  das  massig  tiefe  Haupt- 
griibchen.     Scheibe  verloschen   punktiert;    Seitendach   breiter. 

P.  puellaris  sp.  nov. 

18.  Lange    7    Millimeter.     Fiihler    des    Mannchens    von    weniger    als    der 

halben   Korperlange,  ihr  Endglied  kaum  um  die   Halfte  langer  als 
das  zehnte;  Flugeldecken  grob  und  tief,  runzelig  punktiert. 

P.  rugosipennis  Spaeth. 

Lange  mindestens  10  Millimeter.     Fiihler  des  Mannchens  von  der  halben 

Korperlange,  das  Endglied  mindestens  um  die  Halfte  langer  als  das 

zehnte   19. 

19.  Flugeldecken  grob  und  runzelig,  auf  dem  Abfall  kaum  feiner  punktiert. 

P.  sexmaculata  Boheman. 

P.  secreta  sp.  nov. 

Flugeldecken  fein,  auf  dem  Abfall  schwacher  punktiert 20. 

20.  Die   aussere   Rippe   in   der   Basalpartie    sehr   hoch   und    glatt,   ebenso 

stark  wie  die  innere;  Seitengrubchen  dunkel  gefleckt. 

P.  multiplagiata  Wagener. 
Die  aussere  Rippe  schwacher  als  die  innere;  Seitengrubchen  nicht  ge- 
fleckt    21. 

21.  Flugeldecken   hoher   gewolbt,   vorn    fein   punktiert;    Seitendach    stark 

konvex P.  westermanni  Boheman. 

Flugeldecken    schwach    gewolbt,    vorne    grob    punktiert;     Seitendach 
schwach   konvex 22. 
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22.  Flugeldecken  auf  der  Scheibe  ungefleckt P.  pudica  sp.  nov. 

Flugeldecken  auch  auf  der  Scheibe  gefleckt 23. 

23.  Scheibe  vorne  ohne  Flecken P,  cerata  sp.  nov. 

P.  opima  sp.  nov. 
Scheibe  auch  vorne  mit  Flecken P.  encausta  sp.  nov. 

24.  Flugeldecken  mit  einer  gemeinsamen  Makel  an  der  Hockerstelle 25. 

Flugeldecken   ohne    diese    Makel... 26. 

25.  Nahtspitze  schwarz.     Lange  10  Millimeter P.  bakeri  sp.  nov. 

Nahtspitze  hell.     Lange  7.5  Millimeter P.  ramigera  Boheman. 

26.  Flugeldecken  mit  je  einer   breiten   schwarzen   Langsbinde  und  einem 

schwarzen  Fleck  auf  dem  Seitendach P.  whitei  Boheman. 

Flugeldecken  anders  oder  nicht  gezeichnet 27. 

27.  Flugeldecken  verworren  punktiert  oder  nur  mit  einzelnen,  feinen  Punkt- 

reihen 28. 

Flugeldecken  mit  groben,  fast  regelmassigen  Punktstreifen. 

P.  prognata  sp.  nov. 

28.  Halsschild  mit  zwei  schwarzen  Punktflecken  neben  einander;  vor  dem 

Basallappen  ein  tiefer  Eindruck P.  decemmaculata  Boheman. 

Halsschild  ganz  gelb  oder  unbestimmt  schwarz  gefleckt 29. 

29.  Flugeldecken  grob  punktiert,  auf  dem  Abfall  nicht  feiner  als  auf  dem 

Riicken    30. 

Flugeldecken   auf   dem  Abfall   feiner  punktiert  als   auf   dem   Rucken 
oder  uberhaupt  fein  punktiert 31. 

30.  Flugeldecken  behaart;  Halsschild  grob  gerunzelt....  P.  timorensis  sp.  nov. 
Flugeldecken  unbehaart;  Halsschild  glatt P.  scheerpeltzi  sp.  nov. 

31.  Lange  uber  10  Millimeter 32. 

Lange  unter  10  Millimeter 41. 

32.  Scheibe  der  Flugeldecken  ungefleckt  oder  mit  kleinen  Punktflecken....  33. 
Scheibe  der  Flugeldecken  mit  grossen  Makeln 38. 

33.  Flugeldecken  grober  punktiert,  mit  kraftigen  oder  feinen,  nur  durch 

die  begleitenden  Punkte  markierten  Rippen;  Scheibe  der  Flugeldecken 
stets  ungefleckt;   Fuhler  des  Mannchens   um  die   Halfte  langer  als 

die  des  Weibchens 34. 

Flugeldecken  verloschen  und  fein  punktiert,  ohne  Rippen.     Fuhler  des 
Mannchens  nur  wenig  langer.... 35. 

34.  Mannchen  viel  breiter  und  gerundeter  als  das  Weibchen.     Halsschild 

vor  dem  Basallappen  tief  eingedriickt.  Rippen  hoch.  Punktierung 
der  Flugeldecken  grober,  Grubchen  gross  und  tief;  Seitendach  von 
der  halben  Breite  der  Decke.     Lange  uber  15  Millimeter. 

P.   chinensis   Fabricius. 
Mannchen  und  Weibchen  verkehrt-eiformig,  wenig  verschieden.     Hals- 
schild  vor    dem    Basallappen    kaum    eingedriickt;    Rippen    niedrig; 
Punktierung  massig  grob,  Grubchen  seicht.     Lange  unter  .15  Milli- 
meter.    Seitendach  schmaler  als  eine  halbe  Decke. 

P.  bisignata  Boheman. 
P.  angusta  Spaeth. 

35.  Seitendach  an  der  breitesten  Stelle  von  der  halben  Breite  einer  Flu- 

gefldecke    36. 

Seitendach  uberall  schmaler  als  die  halbe  Flugeldecke 37. 
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36.  Hauptgrubchen  ohne  Fleck P.  latissima  Wagener. 

Hauptgrubchen  dunkel  gefleckt P.  sospes  sp.  nov. 

37.  Flugeldecken  mit  vier  Flecken P.  octopustulata  Boheman. 

Flugeldecken  ungefleckt  oder  hochstens  mit  einem  Punktfleck  im  Haupt- 
grubchen   P.  immaculata  Wagener. 

P.  subopaca  sp.  nov. 

38.  Flugeldecken  stark  quer  gewolbt;  die  vorderen  Flecke  fliessen  an  der 

Naht  stets  zusammen P.  trux  sp.  nov. 

Flugeldecken  schwach  quer  gewolbt;  die  vorderen  Flecke  fliessen 
(ausser  bei  Tieren  mit  ganz  schwarzer  Scheibe)  nicht  zusammen..  39. 

39.  Seitenrand  hinter  den  Schu'ltern  schwach  ausgerandet.     Flugeldecken 

grob,    stellenweise    runzelig    punktiert.     Die    Basalmakel    zieht    sich 

in  den  Schulterecken  auf  das  Seitendach P.  ceramensis  sp.  nov. 

Seitenrand  hinter  den  Schultern  nicht  ausgerandet.  Flugeldecken  fein 
punktiert;  die  Basalmakel  reicht  nicht  auf  das  Seitendach 40. 

40.  Fiihler  ganz  gelb  oder  nur  die  Spitze  des  letzten  Gliedes  dunkel.     Kopf 

des  Mannchens  gelb  oder  nur  mit  dunklem  Fleck.  Korper  gestreckt, 
deutlich  langer  als  breit;  Seiten  der  Flugeldecken  hinter  den  Schul- 
tern allmahlig  erweitert P.  amboinica  sp.  nov. 

Fiihler  in  grosserer  Ausdehung  schwarz  oder  die  Basalglieder  mit 
dunklem  Endsaum.  Scheitel  des  Mannchens  schwarz.  Korper  ge- 
drungen,  nicht  langer  als  breit;  Seiten  der  Flugeldecken  schnell 
erweitert  P.  octonotata  Boheman. 

41.  Flugeldecken  stark  quer  gewolbt.     Basal  dreieck  sehr  schwach  einge- 

driickt.     Hauptgrubchen    sehr    tief.     Fiihler    diinn,    die    Endglieder 

doppelt  so  lang  als  dick  (Arten  aus  Celebes) P.  impacata  sp.  nov. 

P.  ramigera  Boheman. 

Flugeldecken  nach   den   Seiten   massig   gewolbt.     Basal   Dreieck  nicht 

eingedrtickt.     Hauptgrubchen  seicht  42. 

42.  Scheitel  schwarz;   die  vordere  Innenmakel  der   Flugeldecken   ist  sehr 

gross  und  erreicht  die  Basis P.  sulana  sp.  nov. 

Scheitel  gelb,  die  vordere  Innenmakel  ist  klein  oder  fehlt;  sie  beruhrt 

nicht  die  Basis P.  sinuata  Olivier. 

P.  joloana  sp.  nov. 
ERSTE    HAUPTGRUPPE 

Die  Rinne  zwischen  der  Scheibe  des  Halsschildes  und  den 
Seiten  ist  in  der  Mitte  durch  eine  von  der  Scheibe  in  die  Hin- 
terecken  ziehende  Wolbung  unterbrochen.1 

Halsschild  vor  dem  Basallappen  ohne  Grubchen,  die  Flugel- 
decken mit  einem  gemeinsamen  Hocker,  unregelmassig,  seicht 
punktiert,  ohne  Andeutung  von  Rippen ;  der  Nahtrand  wird  von 
einer,  hinter  der  Hockerstelle  kraftig  beginnenden,  hinten 
schwacheren  Punktreihe  abgesetzt;  die  Grubchen  sind  seicht; 
beide  Geschlechter  sind  hinten  verrundet,  das  Mannchen  kiirzer 
und  breiter,  mit  breiterem,  weniger  steil  abgesetztem  Seitendach. 

'Vgl.  Weise  Deutsch.  Ent.  Zeitschr.  (1897)  100  und  Philip.  Journ.  Sci. 
§  D  8   (1913)  239. 
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Fuhler  des  Mannchens  nur  wenig  langer  als  beim  Weibchen,  mit 
wenig  langerem  letzten  Gliede. 

Prioptera  decempustulata  Boheman.     Tafel  1,  Fig.  1. 

Prioptera   decempustulata   Boheman,    Mon.    Cassid.    1     (1850)    55; 
Maulik,  Fauna  Brit.  Ind.  Cassid.    (1919)    316. 

Gelb  oder  rotlich  gelb,  der  Kopf  immer  gelb;  Halsschild  mit 
zwei  schwarzen  Flecken,  naher  der  Basis  als  dem  Vor'derrande, 
die  meist  gross,  selten  klein  sind.  Fliigeldecken  mit  je  vier 
solchen  Flecken  in  zwei  Querreihen;  die^ausseren  zum  Teil  auf 
dem  Seitendache.  Brust  und  Episternen,  ausnahmsweise 
(Charin  Cheba,  Fea,  Museum  Genoa)  auch  ein  Teil  der  Schenkel 
schwarz;  die  Fuhler  gelb,  mit  dunkler  Spitze  des  letzten 
Gliedes,  viel  seltener  ist  auch  die  Fuhlerspitze  gelb,  wie  dies 
Boheman  angibt.  Die  Profillinie  ist  hinter  dem  Hocker  tief, 
deutlich  konkav  ausgerandet  und  hebt  den  Hocker  spitz  heraus ; 
die  Seiten  sind  stark  ausgeschweift  erweitert.  Penis  diinn,  im 
letzten  Fiinftel  schwach  loffelformig  erweitert,  dann  schnell, 
sehr  schwach  ausgerandet  verengt,  mit  kurzer,  scharfer,  nicht 
vorgezogener  Spitze.     Grosse,  11  x  14  bis  13  x  11  Millimeter. 

Die  typische  Form  ist  besonders  auf  Sumatra  und  Malacca 
haufig;  auf  Java  scheint  sie  sehr  selten.  Maulik  (1.  c.)  erwahnt 
sie,  jedenfalls  irrtiimlich,  auch  von  Vorder-Indien ;  seine  Zweifel 
an  ihrer  artlichen  Verschiedenheit  von  octopunctata  sind  ganz 
ungerechtfertigt. 

Bei  einer  Abart  aus  Malacca  (parumguttata  m.  ab.  nov.) 
fehlen  die  riickwartigen  Flecke  auf  den  Fliigeldecken,  wahrend 
die  vorderen,  sowie  die  wenig  hinter  der  Mitte  liegenden  Hals- 
schildflecke  klein  sind;  Brust  und  Episternen  sind  gebraunt. 

Im  siidlichen  Borneo,  besonders  um  Pontianak,  bildet  decem- 
pustulata eine  Lokalrasse,  die  durchschnittlich  kleiner  (10  x  9 
Millimeter) ,  oben  mehr  rotlich  ist  und  sich  von  der  Nominatform 
durch  niedrigeren  Hocker  mit  weniger  tief  ausgerandeter  Pro- 
fillinie und  kleinere,  vom  Vorderrand  nicht  weiter  als  von  der 
Basis  entfernte  Halsschildflecke  unterscheidet  (borneensis  m. 
subsp.  nov.).  Die  Penisform  stimmt  mit  decempustulata  uber- 
ein.     Ich  habe  diese  Lokalform  schon  fruher  erwahnt.2 

Prioptera  nigricollis  Weise. 

Prioptera  nigricollis  Weise,  Deutsche  Ent.  Zeitschr.    (1897)    100. 

Grosser  und  breiter  als  die  vorige,  mit  breiterem,  starker  und 
schneller    erweitertem    Seitendach,    schwacher    ausgerandeter 

2  Saraw.  Mus.  Journ.  1    (1912)  3. 
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Profillinie.  Der  Halsschild  ist  entweder  ganz  pechschwarz 
oder  der  Saum  des  Vorderrandes  und  eine  Stelle  vor  dem  Basal- 
lappen  sind  pechrot;  das  letzte  Fuhlerglied  ist  an  der  Spitze 
gebraunt  oder  gelbrot;  ausser  der  Brust  und  ihren  Seitenteilen 
sind  unterseits  auch  die  Schenkel,  Schienen,  und  die  Mitte  der 
ersten  Sternite  schwarz.  Der  Penis  ist  breiter  als  bei  decern- 
pustulata,  am  Ende  weniger  ausgezogen,  neben  der  kurz  vortre- 
tenden  Spitze  seicht  ausgerandet,  in  der  Seitenansicht  weniger 
gebogen. 

Ihr  Vorkommen  scfceint  auf  Nias  beschrankt,  wo  sie  die 
dorther  nicht  bekannte  P.  decempustulata,  der  sie  mit  Ausnahme 
der  obigen  Unterschiede  vollkommen  gleicht,  ersetzt.  Grosse, 
11.5  x  11.5  bis  14  x  13  Millimeter.  Bawolovolani  (Modigliani, 
Mai,  1886),  Lahago  (Kannegieter,  Februar,  1896). 

Prioptera  sarawacensis  Spaeth.      Tafel  1,  Fig.  2. 

Prioptera  sarawacensis  Spaeth,  Saraw.  Mus.  Journ.  1   (1912)  115. 

Im  allgemeinen  mit  P.  decempustulata  gleich  gezeichnet,  die 
Halsschildmakeln  stehen  nahe  der  Basis  und  sind  meist  gross; 
die  Fuhlerspitze  ist  oft  angedunkelt,  der  Kopf  stets  gelb;  un- 
terseits ist  nur  die  Brust  schwarz,  nicht  aber  die  Episternen; 
zuweilen  ist  auch  die  Unterseite  ganz  gelb.  Die  Profillinie  ist 
viel  schwacher  als  bei  decempustulata  ausgerandet  oder  fast 
geradlinig,  oben  aber  in  einem  scharfen  Winkel  gebrochen. 
Der  Penis  ist  von  seiner  grossten  Breite  an  langer  zugespitzt, 
die  Seiten  sind  vor  dem  Ende  schwach,  bei  seitlicher  Ansicht 
ausgerandet,  die  Spitze  mehr  als  bei  decempustulata  sehr 
schwach  aufgebogen. 

Von  borneensis  ist  sie  durch  die  fast  gerade  Profillinie,  nied- 
rigeren,  weniger  heraustretenden  Hocker,  dem  schwacher  einge- 
driickten  Basaldreieck,  und  die  weiter  zuriickliegenden  Hals- 
schildmakeln, von  octopunctata  durch  tiefer  eingedriicktes  Ba- 
saldreieck, scharfer  abgesetzte  Hockerquerkante,  ganz  gelbem 
Kopf,  weniger  auf  das  Seitendach  iibergreifende  hintere  Makel 
der  Fliigeldecken,  und  grossere  Gestalt  verschieden.  Grosse, 
11  x  9.5  bis  12.5  x  11  Millimeter. 

Borneo:  Sarawak  (M.  Moulton,  zahlreich),  Tandjong  (S.  0.), 
Brunei,  Baradei  (S.  0.,  Museum  Amsterdam)  ;  Mahakkam  (Dr. 
Nieuwenhuis,  1894,  Leyden). 

Die  Puppe  ist  jener  von  P.  schultzei,  nach  der  Abbildung  die 
Schultze 3  gegeben  hat,  sehr  ahnlich  und  als  zu  Prioptera  gehorig 

3  Philip.  Journ.  Sci.  §  A  3   (1908)   t.  1,  f.  8. 
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sofort  daran  zu  erkennen,  dass  die  sichelformigen  Seitenan- 
hange  des  dritten  Abdominalsegments  nach  ruckwarts  gerichtet 
sind ;  sie  sind  schlanker  und  langer  als  bei  der  abgebildeten  Art, 
ebenso  die  nach  vorne  gerichteten  Anhange  des  ersten  und 
zweiten  Segments;  jene  am  vierten  und  ftinften  Segment  sind 
rudimentar;  alle  sind  mit  zahnchenformigen  Kornchen  besetzt. 
Das  Pronotum  ist  quer-rechteckig,  nach  vorne  kaum  oder  nicht 
verengt,  um  die  Halfte  breiter  als  das  Metanotum,  sein  Vor- 
derrand  tiefer  ausgerandet,  mit  vier  kurzen  Zapfen.  Die 
Oberseite  ist  im  Inneren  fein  gekornt,  gelbbraun;  auf  dem 
Metanotum  sind  zwei  schwarze  Flecke;  auf  dem  ersten  bis  vierten 
Ventralsegment  liegt  jederseits  eine  nach  hinten  sich  verbrei- 
ternde  schwarze  Langsbinde. 

Prioptera  vicina  sp.  nov.     Tafel  1,  Fig.  3. 

Von  der  ausserst  nahestehenden  P.  sarawacensis  wahrschein- 
lich  spezifisch  verschieden ;  der  Hocker  f allt  etwas  weniger  steil 
nach  vorne  ab  und  ist  niedriger;  das  Basaldreieck  ist  kaum 
eingedruckt,  die  Profillinie  hinten  geradlinig;  der  Halsschild  ist 
etwas  breiter  und  kurzer  und  tragt  keine  Makeln;  die  Fltigel- 
decken  sind  vorne  an  den  Seiten  weniger  ausgeschweift,  ihre 
Flecke  klein,  rund,  die  ausseren  greifen  nicht  auf  das  Seiten- 
dach  iiber,  die  riickwartigen  inneren  sind  halb  erloschen.  Das 
Endglied  der  Fuhler  ist  schwarz ;  die  Unterseite  einf arbig  gelb. 
Der  Penis  ist  im  Zusammenlauf  tiefer  ausgerandet,  mit  langer 
vorgezogener  Spitze,  die  bei  seitlicher  Ansicht  nicht  vorgezogen 
erscheint. 

Von  P.  octopunctata  durch  die  Grosse,  hoher  ansteigenden, 
nach  vorne  steiler  abf allenden  Hocker,  mehr  winklig  gebrochene 
Profillinie,  breiteren  Korper,  schmaleren,  am  Ende  mehr  zu- 
gespitzten,  tiefer  ausgerandeten  Penis,  und  fehlende  Halsschild- 
flecke  unterschieden. 

Mannchen,  11.5x9.5  Millimeter;  Weibchen,  13x10.  Siid 
Palawan  (Waterstradt  Coll.). 

Die  Typen  in  meiner  Sammlung. 

Prioptera  octopunctata  Fabricus.     Tafel  1,  Fig.  4. 

Prioptera  octopunctata  Fabricius,  Mant.  Ins.    (1787)   63    (Cassida) ; 
Boheman,  Mon.  Cassid.  1   (1850)  53. 

Im  allgemeinen  von  der  gleichen  Farbung  und  Zeichnung  wie 
P.  decewpustulata  und  sarawacensis,  der  Scheitel  aber  haufig 
pechschwarz  oder  wenigstens  mit  zwei  dunklen  Flecken,  unter- 
seits  meist  nur  die  Brust  schwarz,  seiten  auch  die  Episternen, 
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zuweilen  aber  auch  unten  ganz  gelb ;  an  den  Fuhlern  ist  mindes- 
tens  die  Spitze  des  letzten  Gliedes  gebraunt ;  die  Halsschildflecke 
sind  meist  klein  und  stehen  vom  Vorder-  und  Hinterrand  gleich 
entfernt;  die  ruckwartige  Makel  des  Seitendaches  geht  bis  an 
den  Aussenrand.       * 

Durchschnittlich  kleiner  als  decempustulata  und  sarawacensis, 
weniger  breit,  mit  vorne  seichter  ausgerandetem  Halsschild,  hin- 
ten  weniger  erweiterten  Fliigeldecken ;  der  Hocker  ist  noch 
stumpfer  als  bei  sarawacensis,  mit  schwacherer  Querkante  hinter 
dem  kaum  eingedrucktem  Basaldreieck ;  die  Profillinie  ist  hinter 
dem  Hocker  gerade,  wodurch  sich  octopunctata  sicher  von  decem- 
pustulata unterscheiden  lasst.  Der  Penis  ist  von  der  breitesten 
Stelle  zur  Spitze  sehr  schnell  verengt,  nur  kurz  zugespitzt,  daher 
stumpfer,  kaum  merklich  ausgerandet.  Grosse,  10  x  9  Milli- 
meter. 

PHoptera  octopunctata  ist  hauptsachlich  auf  Java  verbreitet 
und  hier  haufig  (Pasoeroear,  Mount  Kawie,  Mount  Tengger, 
Zuider  Gebirge,  etc.)  Von  Sumatra  und  Malacca  habe  ich  noch 
kein  Stuck  mit  verlasslicher  Fundortangabe  gesehen;  dagegen 
kommt  sie  in  Slid  Borneo  bei  Pontianak  in  einer  Form  vor,  die 
ganz  ahnlich  wie  die  von  ebendort  stammende  decempustulata 
subsp.  borneensis  oben  lebhafter  rotgelb  gefarbt  ist,  sich  aber 
von  dieser  durch  die  gleichen  Merkmale  wie  die  beiden  typischeii 
Formen  unterscheidet. 

Bei  einer  Abart  von  Java  (fumigata  m.  ab.  nov.),  sind  Hals- 
schild und  Unterseite  wie  bei  P.  nigricollis  Weise  gezeichnet. 
Halsschild  pechschwarz  mit  hellem  Saume  vorne  und  an  den 
Seiten  und  einem  Fleck  vor  dem  Basallappen ;  unten  Halsschild, 
Brust,  Episternen,  Mitte  der  ersten  Sternite  und  Mitte  der 
Schenkel  und  Schienen  schwarz. 

Als  eine  Aberration  betrachte  ich  ferner  P.  bipuncticollis  Bo- 
heman,4  bei  welcher  die  Flecken  auf  den  Fliigeldecken  entweder 
ganz  erloschen  sind  oder  nur  der  ruckwartige  aussere  noch 
schwach  erkennbar  ist;  die  Unterseite  ist  bei  alien  meinen 
Stucken  einf arbig  gelb ;  nach  Boheman  soil  die  Brust  angedunkelt 
sein.  Der  Penis  ist  jenem  von  octopunctata  ganz  gleich  gebildet, 
Auch  von  dieser  Form  liegt  mir  eine  Subaberration  (picicollis 
m.  nov.)  vor  (Mount  Kawie,  Pasoeroear),  bei  der  die  Flecken  auf 
dem  Halsschilde  wie  bei  nigricollis  auseinander  fliessen  und  die 
Unterseite  in  gleicher  Weise  schwarz  ist. 

4  Cat.  Col.  Ins.  Brit.  Mus.  9  (1856)  9;  Mon  Cassid.  4  (1812)  19. 
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ZWEITE   HAUPTGRUPPE 

Seitenrinnen  des  Halsschildes  nicht  durch  eine  Querrinne  un- 
terbrochen. 

ERSTE  GRUPPE.      FLUGELDECKEN  GEHOCKERT 
A.  Hocker  hoch,  Profillinie  hinter  ihrrt  konkav 

Prioptera  schultzei  Weise. 

Prioptera  schultzei  Weise,  Philip.  Journ.   Sci.   §   A   3    (1908)    259; 
Schultze,  Philip.  Journ.  Sci.  §  A  3   (1908)   263,  pi.  6,  fig.  1. 

Tief  schwarz,  die  Innenecken  der  Epipleuren  und  ein  schmaler 
Abdominalsaum  rotlich,  die  Scheibe  der  Fliigel  braunrot,  we-. 
niger  glanzend  his  die  iibrige  Oberseite,  tief  runzelig  punktiert, 
mit  einem,  nach  der  Abbildung  anscheinend  hinten  konkav 
ausgerandeten,  niedrigen  Hocker,  zwei  Rippen,  und  einem 
grossen  Grubchen  zwischen  denselben.  Grosse,  11  bis  12  Milli- 
meter. 

Mindoro,  Bongabon. 

W.  Schultze,  der  diese  mir  unbekannt  gebliebene  Art  in  alien 
Entwicklungsstadien  auf  Premna  integrifolia  Linnseus  im  Ja- 
nuar,  1908,  zahlreich  an  der  Kttste  von  Mindoro  fing,  hat  Ei- 
ablage,  Larve,  und  Puppe  beschrieben  und  abgebildet.5 

Prioptera  octomaculata  Boheman. 

Prioptera  octomaculata  Boheman,  Mon.  Cassid.   1    (1850)    56. 

Gelb,  die  Scheiben  des  Halsschildes  und  besonders  der  Fliigel- 
decken  rotlich  gelb,  die  Unterseite  gelb,  die  Brust  nach  Boheman 
zuweilen  mit  schwarzer  Quermakel;  das  letzte  Fuhlerglied  mit 
schwach  gebraunter  Spitze ;  auf  dem  Halsschilde  zwei  der  Basis 
genaherte,  wenig  scharfe,  dunkle  Flecken;  Flugeldecken  mit  je 
vier  Flecken  in  zwei  Querreihen,  der  ruckwartige  aussere  zum 
grossten  Teil  auf  dem  Seitendache.  Der  Hocker  ist  spitz,  her- 
ausgehoben,  die  Profillinie  hinter  ihm  tief  konkav  ausgerandet ; 
die  Scheibe  ist  grob,  ziemlich  dicht,  stellenweise  runzelig  punk- 
tiert, uneben,  neben  der  Naht  grober  punktiert,  mit  einer  un- 
deutlichen  Rippe.  Mir  liegt  kein  Mannchen  vor.  Grosse,  9 
x  8.5  (nach  Boheman). 

Java  (Boheman) .  Nordost-Sumatra,  Tandjong,  Morawa 
Serdang  (Dr.  Hagen),  Museum  Leyden  (Weibchen,  10  x  8  Milli- 
meter) . 

'Philip.  Journ.  Sci.  §  A  3   (1908)  t.  1,  f.  6-8. 
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Prioptera  gibbosa  Baly. 

Prioptera  gibbosa  Baly,  Journ.  Entom.  2    (1863)    9. 

Von  Tringanee  auf  Malacca  beschrieben,  mir  unbekannt.  Die 
Zeichnung  des  Halsschildes  und  der  Fliigeldecken  sowie  die 
Hockerbildung  scheinen  ganz  gleich  zu  sein  wie  bei  P.  octoma- 
cvlata.  Wenn  sie  von  dieser,  mit  der  sie  leider  vom  Autor  nicht 
verglichen  wird,  sich  uberhaupt  unterscheidet,  so  konnte  der  Un- 
terschied  nur  in  der  Skulptur  der  Fliigeldecken  liegen,  welche 
verworren,  erhaben  retikuliert,  ausser  in  unregelmassigen 
Streifen,  innen  deutlich  punktiert  sind  und  je  drei  weite  Grub- 
chen  haben.     Die  Fuhler  sind  ganz  gelb;  5  Linien  lang. 

Prioptera  atricornis  Spaeth. 

Prioptera  atricornis  Spaeth,  Sarawak  Mus.  Journ.  1    (1912)   116. 
Prioptera  nigricornis  Weise,  Archiv  f.  Naturg.  78    (1912)   97. 

Fuhler  schwarz  mit  hellem  erstem  Glied.  Halsschild  mit  zwei 
verschwommenen  dunklen  Flecken.  Fliigeldecken  mit  trub  blut- 
roter  Scheibe  und  je  vier  grossen,  zum  Teil  verschwommenen 
Flecken;  ihre  Scheibe  massig  stark  zerstreut  punktiert,  ohne 
Retikulation ;  Rippen  schwach  erkennbar,  der  Hocker  hoch  und 
spitz,  die  Profillinie  hinter  ihm  tief  ausgerandet.  Penis  dunn, 
loffelformig,  an  der  Spitze  langer  und  geradlinig  zugespitzt,  sehr 
schwach  aufgebogen,  die  Spitze  sehr  schwach  knopfformig. 
Grosse,  11  x  9  Millimeter  (Mannchen). 

Borneo :  Kuching,  Mount  Lingga. 

Eine  mir  nur  in  zwei  (Weibchen)  Stiicken  vorliegende  Abart 
unterscheidet  sich  durch  ungefleckten  Halsschild,  mit  dem  Sei- 
tendach  gleichgefarbte  Scheibe  der  Fliigeldecken,  seichtere  Griib- 
chen,  kaum  angedeutete  Rippenansatze.  Grosse,  11  x  8.5  Mil- 
limeter. 

Nord  Borneo,  Brunei  (Waterstradt) ;  Sandakan  (C.  F.  Baker). 

Prioptera  gibbifera  sp.  nov. 

Breviter  obovata,  testacea,  prothorace  protectoque  nitidis, 
testaceis,  disco  elytrorum  minus  nitido,  saturatiore,  macula 
utrinque  pone  medium  prope  suturam  subeffusa,  picea,  protecto 
pone  medium  macula  transversa  nigropicea  cyanescente;  elytra 
lateribus  emarginato-ampliatis,  apice  rotundato,  gibbere  suba- 
cuto,  postice  emarginato,  utrinque  sat  profunde  trifoveolata  et 
bicarinata,  sat  profunde  punctata,  interstitiis  subreticulato- 
elevatis;  9  x  7.5  mm. 

Braunlich  gelb,  die  Scheibe  der  Fliigeldecken  gesattigter;  die 
Fuhler  mit  Ausnahme  des  ersten  Gliedes  schwarz;  hinter  der 
Mitte  des  Seitendaches  eine  in  die  Scheibe  iibergreifende,  pech- 
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schwarze,  blau  metallisch  glanzende  Querbinde ;  auf  der  Scheibe 
ist  die  Makel  4  durch  einen  ziemlich  scharf  begrenzten  pech- 
braunen  Fleck  markiert,  wahrend  zwischen  Schulterbeule  und 
Hocker  nur  ein  verwaschener  rotlichbrauner  Fleck  die  Makel  2 
andeutet. 

Halsschild  mit  vorne  stark  gerundeten,  hinten  geradlinig  und 
senkrecht  zur  Basis  verlaufenden  Seiten  und  rechtwinkligen 
zuruckspringenden  Hinterecken;  vor  dem  Bassallappen  ein 
grosses,  tiefes  Grubchen ;  die  Fliigeldecken  an  den  Seiten  zuerst 
bogig  ausgerandet,  dann  massig  erweitert,  hinten  breit  ver- 
rundet;  der  Hocker  ist  kurz,  spitzig,  die  Profillinie  nach  vorne 
steiler,  gerade,  ruckwarts  weniger  geneigt,  tief  konkav;  die 
Scheibe  sehr  grob  punktiert,  die  Punkte  nicht  tief,  mit  einge- 
stochenem  Mittelpunkt,  ihre  Zwischenraume  netzformig;  die 
innere  Rippe  von  der  Basis  bis  liber  die  Hockerquerkante  hoch 
und  kraftig,  dann  durch  quergestellte  Punkte  unterbrochen,  vor 
und  in  der  Makel  4  wieder  kraf tiger,  hier  endend;  die  aussere 
ist  kaum  schwacher,  bis  zum  Ende  der  beiden  vorderen  Grub- 
chen reichend;  von  diesen  besonders  das  innere  gross  und 
tief,  wie  die  Scheibe  punktiert.  Der  Penis  ist  schmaler  als  bei 
atricornis,  vor  der  Spitze  weniger  erweitert,  dann  sehr  schwach 
ausgerandet,  zugespitzt.  Mannchen  in  meiner  Sammlung, 
Weibchen  im  Museum  in  Amsterdam. 

Sudost-Borneo :  Barabei. 

Von  atricornis  durch  die  viel  kraftigere  Skulptur  der  Flii- 
geldecken, schmaleres  Seitendach,  und  die  Grosse  verschieden. 

Prioptera  sumatrana  Weise. 

Prioptera  sumatrana  Wbisb,  Archiv  f.  Naturg.  78   (1912)  97. 

Rotlich  gelb  mit  ganz  gleichf arbigen  Fuhlern ;  auf  dem  Hals- 
schilde  sind  bei  dem  mir  vorliegenden  (Weibchen)  Stucke  zwei 
sehr  kleine,  weit  von  einander  entfernte  braune  Flecke,  die 
Weise  nicht  erwahnt;  auf  den  Fliigeldecken  je  zwei  quere, 
sehr  grosse  pechbraune  Flecke,  welche  aussen  bis  an  den  Rand- 
streif  reichen,  innen  von  ihrem  Gegenuber  durch  den  Naht- 
saum  getrennt  werden,  der  beim  vorderen  viel  breiter  ist.  Der 
vordere  ist  nur  durch  einen  schmalen  hellen  Saum  von  der  Basis 
getrennt,  reicht  bis  vor  die  Mitte  und  fiillt  mit  seinem  inneren 
letzten  Viertel  das  Haupgrubchen  aus;  der  riickwartige  liegt 
hinter  der  Mitte  und  greift  nicht  auf  das  Seitendach  iiber;  der 
vordere  scheint  sonach  aus  den  Normalflecken  1  und  2,  der 
riickwartige  aus  3  und  4  zusammengeflossen,  worauf  noch  eine 
bei  jedem  erkennbare  Einschniirung  hinweist;  die  Basalrander 
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des  Halsschildes  und  der  Fliigeldecken  sind  kraftig  schwarz 
krenuliert.  Der  Hocker  ist  wesentlich  niedriger  als  bei  atri- 
cornis  und  gibbifera  und  tritt  infolge  der  nur  schwachen  Aus- 
buchtung  hinter  ihm  wenig  heraus.  Die  Fliigeldecken  sind  auf 
der  Scheibe  ziemlich  grob,  aber  seicht,  nur  in  den  Streifen 
neben  der  Naht  tiefer  punktiert,  mit  zwei  schwach  ange- 
deuteten,  aber  bis  vor  den  Abfall  erkennbaren  Rippen.  Die 
Seiten  sind  beim  Weibchen  hinter  den  Schulterecken  sehr  wenig 
ausgerandet,  das  Ende  kurz  zugespitzt  und  unterseits  behaart. 
Weibchen,  10  x  8  Millimeter. 

Nias,  Lahago  (Kannegieter) . 

Weise  beschrieb  sie  nach  einem  von  Geilenkeuser  erhaltenen, 
angeblich  aus  Sumatra  stammenden  Stticke;  ich  halte  diese 
Fundortangabe  fiir  fraglich. 

Prioptera  morigera  sp.  nov. 

Obovata,  convexa,  modice  nitida,  testaceo-rufa,  antennis  arti- 
culis  2  ultimis,  elytris  maculis  4  nigris;  prothorax  basi  leviter 
foveolatus;  elytra  leviter  emarginato-gibbosa,  remote  vage 
punctata. 

S  :  Antennis  longioribus,  elytris  apice  rotundatis;  10  x  8.5 
mm. 

9  :  Antennis  brevioribus,  elytris  apice  subacuminatis,  pro- 
tecto  minus  lato,  magis  deflexo;  11  x  8.5  mm. 

Palawan   (Doherty) ;  Balabac   (Water stradt) . 

Eiformig,  massig  gewolbt,  gelblichrot,  die  zwei  letzten  Fuh- 
lerglieder  und  vier  Flecke  auf  jeder  Flugeldecke  schwarz;  diese 
in  der  gewohnlichen  Anordnung  (2,  2) ;  von  den  vorderen  greift 
der  aussere  nicht  auf  das  Seitendach  liber,  der  innere  ist  grosser, 
schrag  oval,  in  dem  grossen  Grubchen  und  auf  der  Querkante 
des  Hockers,  von  den  riickwartigen  ist  der  aussere  zur  Halfte 
auf  dem  Seitendache  quer,  der  innere  rundlich.  Fuhler  des 
Mannchens  massig  langer  als  die  des  Weibchens,  ihr  letztes 
Glied  um  die  Halfte  langer  als  das  vorletzte.  Halsschild  beim 
Mannchen  kiirzer  und  breiter  als  beim  Weibchen,  dreimal,  beim 
Weibchen  2.5  mal  so  breit  als  lang;  die  Hinterecken  beim  Mann- 
chen rechtwinklig,  beim  Weibchen  sehr  wenig  spitzer,  die 
Scheibe  glatt.  Fliigeldecken  beim  Mannchen  starker,  beim 
Weibchen  schwacher,  immer  nur  massig  und  geradlinig  erwei- 
tert,  an  der  Spitze  beim  Mannchen  verrundet,  beim  Weibchen 
zugespitzt,  die  Scheibe  sehr  stumpf  und  niedrig  gehockert,  die 
Profillinie  in  sehr  stumpfem,  aber  scharf  ausgepragtem  Winkel 
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gebrochen,  nach  beiden  Richtungen  sehr  schwach  ausgerandet, 
fast  gerade,  nach  vorne  steiler;  am  Hocker  eine  niedrige 
stumpfe  Querleiste;  die  Scheibe  ist  auf  dem  Rucken  innen  flach 
gedruckt,  mit  wulstig  herausgehobener  Nahtrand,  sehr  weit 
zerstreut,  ziemlich  fein  (grober  als  bei  privigna  und  octopunc- 
tata),  in  den  Grlibchen  grober  und  starker  punktiert,  die  Punkte 
stehen  verworren,  bilden  jedoch  an  der  inneren  Rippe  Ansatze 
zu  kurzen  Reihen;  diese  Rippe  ist  allein  angedeutet;  neben  der 
Naht  vom  Hocker  bis  hinter  die  Mitte  eine  grobere  Punktreihe. 
Das  Seitendach  ist  beim  Mannchen  in  der  Mitte  breit,  fast 
flach  ausgebreitet,  beim  Weibchen  schmaler,  schwach  geneigt. 

Von  privigna  durch  scharfer  gebrochene,  ausgerandete  Pro- 
fillinie,  hoheren  Hocker,  tiefer  eingedriicktes  Basaldreieck,  mehr 
zugespitztes  Ende  der  Fliigeldecken  des  Weibchens,  kleinere 
Flecke  verschieden. 

Mannchen  und  Weibchen  in  meiner  Sammlung. 

B,  Hocker    stumpf,    niedrig,    nach    riickwarts    geradlinig    abfallend.     Die 
FuJiler  des  Mannchens  %venig  langer  als  die  des   Weibchens 

Prioptera  privigna  Boheman. 

Prioptera  privigna  Boheman,  Mon.  Cassid.  4   (1862)   20. 

Verkehrt-eiformig,  glanzend  gelb  oder  rotgelb,  die  Brust  mit- 
unter  mit  schwarzem  Querfleck,  die  Spitze  des  letzten  Fiihler- 
gliedes  schwarz;  auf  dem  Halsschilde  zwei  schwarze  Flecke 
nebeneinander,  auf  den  Fliigeldecken  je  vier  schwarzblau-metal- 
lische  Flecke,  die  beiden  vorderen  eiformig,  der  innere  in  der 
Grube,  nach  vorne  bis  iiber  die  Hockerquerkante  ausgedehnt, 
der  aussere  hinter  der  Schulterbeule,  die  beiden  riickwartigen 
rund,  der  aussere  oft  bis  an  den  Rand  des  Seitendaches  aus- 
gedehnt. Die  Hinterecken  des  Halsschildes  recht-  oder  schwach 
spitzwinklig,  das  Grlibchen  auf  dem  Basallappen  meist  nur  klein, 
die  Scheibe  glatt.  Die  Fliigeldecken  nach  hinten  beim  Mann- 
chen mehr  erweitert,  hinter  den  Schulterecken  mehr  (Mann- 
chen) oder  kaum  (Weibchen)  ausgerandet,  die  Spitze  verrundet 
(Mannchen)  oder  schwach  zugespitzt  (Weibchen)  ;  die  Scheibe 
wie  bei  octopunctata  gehockert  und  punktiert,  also  im  Basal- 
dreieck schwach  eingedriickt,  dann  mit  niedrigem,  stumpfem 
Hocker  und  riickwarts  gerader,  oben  an  der  Bruchstelle  abge- 
rundeter  Profillinie.  Die  Punktierung  ist  sehr  fein  und  zer- 
streut, ohne  Spur  von  Reihen;  Rippen  fehlen;  der  Nahtstreif 
mit  einigen  groberen  Punkten  in  der  Mitte ;  die  Grubchen  tiefer 
als  bei  octopunctata,  grober  punktiert  als  die  Scheibe. 
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Coll.  Spaeth:  Singapore  (Mannchen,  Weibchen,  ex  Coll.  Baly), 
Java  (Weibchen).  Museum  Amsterdam:  Java  (Weibchen). 
Museum  Leyden :  Sumatra,  Padang  Loeboe  Bangkoe  (Menzel) . 

Mannchen,  10  x  9.5  Millimeter;  Weibchen,  11  x  9.5. 

Von  der  ausserst  ahnlichen  P.  octopunctata  durch  nicht  unter- 
brochene  Halsschildrinnen  verschieden. 

Ich  beziehe  die  obige  Art  auf  privigna,  obwohl  Boheman 
angibt  dass  diese  punktiert-gestreifte  Fliigeldecken  haben  soil, 
weil  ich  einen  Irrtum  in  der  Beschreibung  vermute. 

Prioptera  puellaris  sp.  nov. 

Rotundato-obovata,  modice  convexa,  nitida,  laete  rufo-testa- 
cea,  elytris  utrinque  maculis  4  nigris,  antennis  flavis  vel  articulo 
ultimo  basi  nigro;  prothorax  lateribus  ad  basin  subrectangulis, 
disco  laevi,  ante  lobum  leviter  foveolato;  elytra  leviter  gibbosa 
ibique  nee  emarginata,  remote,  subtiliter,  vage  punctata. 

$  :  Antennis  longis,  articulo  ultimo  penultimo  duplo  longiore, 
protecto  subdeplanato,  latiore,  10  x  8.75  mm. 

$  :  Antennis  brevibus,  articulo  ultimo  penultimo  vix  dimidio 
longiore,  protecto  subdeflexo,  minus  lato;  10  x  8.25  mm. 

Sumatra,  Palembang,  Mana  Riang  Ranau  (Kannegieter,  Coll. 
Spaeth)  ;  Mannchen,  Typus.  Sumatra :  Manna  (Knappert, 
Museum  Leyden);  Mannchen,  Cotypus;  Weibchen,  Typus. 

Lebhaft  rotgelb,  heller  als  morigera;  auf  den  Fliigeldecken 
vier  schwarze  Flecke  in  der  gleichen  Anordnung;  von  den  yor- 
deren  der  aussere  klein,  unter  der  Schulterbeule,  schwach  ei- 
formig,  der  innere  doppelt  so  gross,  in  der  Hauptgrube  und 
vorne  mit  der  Halfte  iiber  der  Hockerquerkante ;  von  den 
ruckwartigen  der  aussere  zur  Halfte  auf  dem  Seitendach,  quer, 
der  innere  kleiner,  rund. 

Der  P.  privigna  in  der  Punktierung  der  Fliigeldecken,  Stel- 
lung  der  Makeln  auf  denselben,  und  der  Hockerbildung  ahnlich ; 
flacher,  das  Mannchen  hinten  weniger  erweitert,  das  Weibchen 
hinten  weniger  zugespitzt,  auf  dem  Halsschild  ohne  Makeln, 
die  Griibchen  auf  den  Fliigeldecken  und  vor  dem  Basallappen 
des  Halsschildes  seichter.  Die  Fiihler  einfarbig  (Mannchen, 
Typus)  gelb  oder  mit  schwarzem,  am  Ende  gelbem  Endglied 
(Mannchen,  Cotypus;  Weibchen,  Typus),  beim  Mannchen  von 
mehr  als  halber  Korperlange,  das  letzte  Glied  doppelt  so  lang 
als  das  vorletzte,  beim  Weibchen  um  die  Halfte  kurzer,  die 
Halsschildecken  nicht  uberragend,  das  letzte  Glied  nur  wenig 
langer  als  das  vorhergehende.  Halsschild  schmaler  als  bei 
morigera,  vorne  seichter  ausgeschnitten,  mit  mehr  verrundeten 
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Vorderecken,  an  den  Seiten  mehr  gerundet,  mit  fast  rechtwink- 
ligen  Hinterecken  oder  zur  Basis  sogar  kaum  merkbar  verengt ; 
die  Scheibe  glatt,  das  Griibchen  vor  dem  Basallappen  sehr 
klein  und  seicht,  die  Rinne  neben  dem  Vordach  bis  vor  die 
Basis  tief. 

Fliigeldecken  kiirzer  und  breiter  als  bei  morigera,  an  der 
Spitze  breiter  gerundet,  hier  dichter  behaart;  der  Hocker  merk- 
lich  stumpfer,  mit  nach  hinten  geradlinig  abfallender,  oben 
schwacher  gewinkelter  Profillinie;  die  Scheibe  ist  fein  und 
zerstreut,  feiner  als  bei  morigera  punktiert,  ohne  Rippenandeu- 
tung,  der  Punktstreif  an  der  Naht  grob;  Griibchen  kraf  tiger 
punktiert.  Das  Seitendach  ist  flach,  glatt,  beim  Weibchen 
schmaler  und  mehr  abfallend  als  beim  Mannchen. 

Prioptera  decemstillata  Boheman. 

Prioptera  decemstillata  Boheman,  Cat.  Col.  Ins.  Brit.  Mus.  9  (1856) 
9;  Mon.  Cassid.  4  (1862)  21;  Maulik,  Fauna  Brit  Ind.  Cass. 
(1919)   311. 

Weibchen. — Wenig  glanzend,  braunlich  gelb,  auf  dem  Hals- 
schilde  zwei  schrag  gestellte  Flecken,  auf  den  Fliigeldecken  die 
Nahtspitze  schwarz  und  je  vier  Flecke  schwarz  metallisch,  auf 
der  Brust  eine  aussen  abgekiirzte,  schwarze  Querbinde,  die  Vor- 
derschenkel  unten  mit  einem  wenig  dunkleren  Wisch. 

Fuhler  verhaltnismassig  kurz.  Halsschild  vor  dem  Mittellap- 
pen  mit  einem  Griibchen  und  schwach  spitzwinkligen  Ecken. 
Fliigeldecken  an  den  Seiten  kaum  merklich  ausgerandet,  dann 
massig  erweitert,  hinten  verrundet;  die  Scheibe  gewolbt,  ohne 
Hocker,  aber  die  Profillinie  durch  den  Eindruck  des  Basal- 
dreiecks  zwischen  der  Hockerstelle  und  der  Mitte  des  Hals- 
schildes  schwach  ausgerandet.  Die  Scheibe  ist  grob,  ziemlich 
dicht,  in  den  Griibchen  tiefer,  auf  dem  Abfall  massig  feiner 
punktiert,  die  Punkte  beiderseits  der  ersten  und  ausserhalb  der 
zweiten  Rippe  in  unregelmassige  Streifen  gestellt.  Die  innere 
Rippe  besonders,  so  lange  sie  das  Basaldreieck  abgrenzt,  hoch, 
reicht  bis  uber  die  Makel  4,  wahrend  die  zweite,  kaum  niedri- 
gere,  in  dieser  endet ;  die  dritte  und  vierte  Rippe  sind  nur  hinter 
der  Mitte  erkennbar.  Die  Makeln  haben  die  gewohnliche  Anord- 
nung,  doch  setzt  sich  die  erste,  welche  auf  der  Scheibe  einzelne 
Haare  tragt,  vorne  mit  einem  Ast  bis  an  den  Aussenrand  des 
Seitendaches  fort,  wahrend  die  zweite  uber  das  Hauptgriibchen 
vorne  und  innen  hinausreicht ;  .die  dritte  steht  je  zur  Halfte 
auf  dem  Seitendache  und  der  Scheibe,  die  vierte  ist  rund,  klei- 
ner,  die  gemeinsame  Spitzenmakel  klein.     Das  Seitendach  ist, 
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wie  immer  bei  Weibchen,  ziemlich  schmal,  mehr  geneigt.  Grosse, 
10  x  8  Millimeter.     Mannchen  mir  unbekannt. 

Boheman:  India  Oriental,  Coll.  Spaeth:  Darjeeling,  Tukvar 
(F.  A.  Moeller),  Weibchen. 

Boheman  hat  sonderbarer  Weise  die  sehr  wichtige  gemeinsame 
Apikalmakel  der  Fliigeldecken  nicht  erwahnt.  Da  aber  Maulik 
seine  Beschreibung  offenbar  nach  dem  Typus  im  Britischen 
Museum,  dessen  Schatze  ihm  wahrend  seines  Aufenthaltes  in 
London  zuganglich  waren,  verfasste,  hege  ich  keinen  Zweifel, 
dass  mein  Stuck  zu  der  von  Boheman  beschriebenen  Art  gehort, 
wobei  es  mir  moglich  ist  die  bisherige  allgemein  lautende  Va- 
terlandsangabe  zu  prazisieren,  da  Maulik's  "Assam?"  wohl  nur 
aus  dem  Catalogus  Coleopterorum  (1914)  recipiert  wurde. 

Prioptera  andrewesi  Weise. 

Prioptera    andrewesi    Weise,    Deutsch.    Ent.    Zeitschr.     (1897)     99; 
MAULIK,  Fauna  Brit.  Ind.  Cass.  (1919)  312,  f.  97  (Mannchen). 

Von  der  vorigen  durch  die  Grosse,  gelben  Scheitel,  und  unge- 
fleckten  Halsschild  zu  unterscheiden ;  mir  unbekannt.  Die  Flii- 
geldecken mit  tief en  verworrenen  Punkten,  aber  neben  der  Naht 
mit  minder  regelmassigen  Streifen  und  mit  den  normalen  vier 
Flecken,  von  denen  Makel  1  zuweilen  verschwimmt,  2  (nach 
der  Abbildung  bei  Maulik)  nicht  die  Rander  des  Hauptgrub- 
chens  uberschreitet,  3  quer  auf  dem  Seitendach  steht,  ohne  weit 
in  die  Scheibe  einzudringen ;  ausserdem  die  Nahtspitze  schwarz. 
Die  Brustmitte  braunlich.     Grosse,  12  bis  13  x  10  Millimeter. 

Burma,  Prome. 

Prioptera  maerkeli  Boheman. 

Prioptera  maerkeli  Boheman,  Mon.  Cassid.  1    (1850)  57. 

Halsschild  und  Seitendach  gelb,  die  Scheibe  der  Fliigeldecken 
trub-blutrot,  die  Fiihler  gelb  mit  schwarzem  Endglied,  die  Un- 
terseite  gelb;  auf  dem  Halsschilde  zwei  dunkle,  nicht  schwarze 
Flecke  nebeneinander,  an  der  Basis,  zwischen  ihnen  ein  seichtes 
Griibchen;  auf  den  wenig  glanzenden  Fliigeldecken  je  vier 
schwarz-metallische  Flecke,  deren  zweiter  vorne  und  innen  die 
Grenze  des  Hauptgriibchens  uberschreitet;  der  erste  steht  noch 
auf  der  Scheibe,  der  dritte  mit  seiner  grosseren  Halfte  auf 
dem  Seitendache,  dessen  Aussenrand  er  meist  erreicht;  der 
vierte  ist  rundlich.  Fehlen  einzelner  Flecke  scheint  nicht  vor- 
zukommen. 

Fliigeldecken  beim  Mannchen  geradlinife,  starker  erweitert, 
an  der  Spitze  breiter  verrundet,  beim  Weibchen  fast  gerade, 


2g,3  Spaeth:  Prioptera  397 

sehr  wenig  ausgerandet,  weniger  erweitert,  hinten  schwach 
zugespitzt.  Profillinie  hinter  dem  Hocker  gerade,  fast  hori- 
zontal. Die  Scheibe  ist  ziemlich  grob,  tief,  njiassig  dicht  punk- 
tiert,  die  erste  Rippe  schwach  ausgebildet.  Hauptgrubchen 
massig  tief.  Seitendach  glatt,  beim  Mannchen  breiter  und  we- 
niger geneigt.  Penis  schlank,  loffelformig,  an  der  Spitze  breit 
abgestutzt,  ohne  Endzapfen,  vorher  geradlinig  verengt,  bei 
seitlicher  Ansicht  am  Ende  schwach  aufgebogen.  Mannchen, 
9x8  Millimeter;  Weibchen,  9  x  7.5. 
Nur  von  Java  bekannt. 

Prioptera  quadriimpressa  Boheman. 

Prioptera  quadriimpressa  Boheman,  Mon.  Cassid.   1    (1850)    47. 

In  der  Korperform  mit  maerkeli  iibereinstimmend.  Ganz 
gelb,  nur  das  letzte  Fuhlerglied  und  die  Flecke  auf  den  Flu- 
geldecken  schwarz;  letztere  immer  klein,  der  zweite  nie  die 
Rander  des  Hauptgrubchens  uberschreitend,  der  erste  und  vierte 
ofters,  der  zweite  und  dritte  selten  erloschen.  Scheibe  mit 
lackartigem  Glanz;  das  Hauptgrubchen  sehr  tief,  auch  die  an- 
deren  Griibchen  tiefer  als  gewohnlich.  Die  Scheibe  massig 
grob,  wenig  dicht,  hinten  feiner  punktiert,  neben  der  Naht 
durch  eingestreute  Querwulste  oft  runzelig;  von  den  Rippen  oft 
nur  die  innerste  bis  in  die  Makel  4  deutlich.  Profillinie  Ihinten 
gerade.  Mannchen  breiter,  mehr  (beide  Geschlechter  fast  ge- 
radlinig) erweitert,  hinten  breiter  verrundet,  mit  breiterem, 
weniger  geneigtem  Seitendach.  Penis  loffelformig,  wie  bei 
maerkeli  aber  an  der  Spitze  schmaler  abgestutzt,  vorher  tiefer 
ausgerandet.  Mannchen,  9.5  x  8  Millimeter;  Weibchen,  6.5  bis 
11  x  8. 

In  den  Gebirgen  von  Java  haufig. 

Prioptera  palawanica  Weise. 

Prioptera  palawanica  Weise,  Philip.  Journ.  Sci.  §  D  8  (1913)  239. 

Auf  diese  mir  bisher  unbekannte  Art  beziehe  ich  ein  mir  aus 
dem  Britischen  Museum  vorliegendes  Mannchen  ohne  Fundort- 
angabe,  das  in  einigen  Punkten  von  der  Beschreibung  Weise's 
abweicht. 

Mannchen. — Umriss  fast  quadratisch,  hinten  sehr  breit  ab- 
gerundet,  kaum  um  ein  Viertel  langer  als  breit.  Weissgelb,  viel 
heller  als  quadriimpressa.  Die  Fiihler  ganz  gelb  (nach  Weise 
beim  Typus  das  letzte  Glied  schwarz ;  der  Halsschild  schwach,  die 
Flugeldecken  kaum  glanzend) .  Halsschild  sehr  breit,  mit  recht- 
winkligen  Hinterecken,  parallel  nach  vorne  laufenden  Seiten, 
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sehr  breit  verrundeten  Vorderecken,  und  tief em  Kopfausschnitt ; 
die  Seiten  sonach  weniger  und  vorne  in  grosserem  Bogen  konver- 
gierend  als  bei  quadriimpressa.  Basalgrubchen  fast  erloschen. 
Flugeldecken  kaum  langer  als  breit,  viel  kiirzer  und  breiter  als 
bei  quadriimpressa,  mit  sehr  breitem  Seitendach,  das  an  der 
breitesten  Stelle  halb  so  breit  ist  als  eine  Flligeldecke;  die  Pro- 
fillinie  hinter  dem  sehr  niedrigen,  kaum  angedeuteten  Hocker 
gerade;  die  Scheibe  sehr  fein  eingestochen,  undeutlich  punk- 
tuliert,  mit  je  vier  scharf  begrenzten  runden  Makeln,  die  etwas 
grosser  als  bei  quadriimpressa  sind.  Nach  Weise  nimmt  Makel 
2  das  Hauptgriibchen  und  einen  Teil  davor  ein,  und  die 
Makel  3  steht  auf  dem  Seitendach  quer  mit  einer  Erweiterung 
auf  die  Scheibe.  Bei  dem  mir  vorliegenden  Stucke  ist  die  Ma- 
kel 2  auf  das  Hauptgriibchen  eingeschrankt,  die  Makel  3  steht 
am  Rande  der  Scheibe  und  greift  kaum  auf  das  Seitendach 
iiber.  Hauptgriibchen  grosser,  aber  seichter  als  bei  quadriim- 
pressa. An  der  auffallig  breiten,  kurzen  Korperform,  der 
weissgelben,  matten  Farbung  leicht  kenntlich. 

Mannchen,  8.5  x  8  Millimeter  (nach  Weise  9  bis  9.5  Milli- 
meter) . 

Palawan,  Bacuit. 

Typus  im  Museum  Manila. 

Prioptera  bimaculata  Thunberg. 

Prioptera    bimaculata    Thunberg,    Maulik,    Fauna    Brit.    Ind.    Cass. 

(1919)    317. 
Prioptera  bimaculata  ab.  imjmstulata  Boheman,  Mon.  Cassid.  1   (1850) 

46,  t.  2.  f.  A;  Maulik,  Fauna  Brit.  Ind.  Cass.  (1919)  316. 

Wesentlich  breiter  und  kiirzer,  nach  hinten  starker  verbrei- 
tert  als  quadriimpressa,  mit  in  beiden  Geschlechtern  viel  brei- 
terem  Seitendach.  Gelb,  nur  das  letzte  Fuhlerglied  schwarz, 
auf  dem  Seitendache  Ihinter  der  Mitte  eine  Makel,  die  entweder 
blau-metallisch,  breit,  oder  pechbraun,  verloschen,  und  klein  ist 
oder  ganz  fehlt  {impustulata  Boheman).  Die  Flugeldecken 
sind  im  Basaldreieck  ziemlich  tief  eingedruckt,  dahinter  in  einen 
niedrigen,  stumpfen  Hocker  erhoben,  dessen  Profillinie  hinten 
gerade,  vorne  schwach  ausgerandet  ist.  Die  Hauptgrube  ist 
gross  und  tief,  wie  die  Nebengruben  grober  punktiert;  auf  der 
Scheibe  ist  die  Punktierung  fein,  weitzerstreut,  stellenweise 
unregelmassig  gereiht,  auf  dem  Nahtrucken  grober,  auf  dem 
Abf all  fast  erloschen.  Drei  breitere,  flache,  kaum  heraustre- 
tende  glatte  Rippen  sind  oft  nur  schwer  erkennbar.     Beim 


2g,3  Spaeth:  Prioptera  399 

Weibchen  ist  das  Seitendach  kaum  schmaler  und  geneigter  als 
beim  Mannchen,  hinten  etwas  mehr  zugespitzt,  das  letzte  Fiih- 
lerglied  des  Mannchens  ist  nur  wenig  langer,  aber  etwas 
schlanker  als  das  des  Weibchens,  nur  urn  die  Halfte  langer  als 
breit.  Der  Penis  ist  diinn,  lang,  sehr  gleichmassig,  langsam 
zulaufend  erweitert,  dann  geradlinig  verengt,  an  der  Spitze 
kaum  abgestutzt,  ohne  Zapfchen.  Grosse,  11  x  10  Millimeter. 
Tenasserim  (Heifer  im  Museum  Prag) ;  Pegu :  Palon  (Feat 
Museum  Genoa),  Charin  Cheba  (Fea),  und  Siam  (Coll.  Spaeth). 
Dagegen  diirfte  die  alte  Vaterlandsangabe  "China"  kaum  rich- 
tig  sein. 

Prioptera  rugosipennis  Spaeth. 

Prioptera  rugosipennis  Spaeth,  Stett.  Ent.  Zeit.  62    (1901)   3. 

Schmutzig  weissgelb,  mit  gesattigterer  Scheibe  der  Fltigel- 
decken,  die  zwei  letzten  Ftihlerglieder  dunkel;  die  Flugeldecken 
mit  je  vier  normal  gestellten  Flecken,  die  meist  nur  braun  sind 
und  Tendenz  zum  Verloschen  zeigen;  der  zweite  in  der  Haupt- 
grube,  nach  vorne  und  aussen  nur  wenig  daruber  hinausgehend, 
der  dritte  auf  dem  Seitendache,  wenig  in  die  Scheibe  iibergrei- 
fend;  diese  ist  bis  zur  Spitze  dicht,  grob  und  tief  mit  verwor- 
renen,  glasig  gehoften  Punkten  besetzt,  schwach  runzelig;  die 
Rippen  sind  nur  vorne  hoch,  die  innere  erlischtMn  der  Makel 
4,  die  aussere,  sehr  kurze,  schon  neben  dem  Hauptgriibchen ; 
letzteres  fallt  von  ihnen  tief  ab.  Grosse,  7  x  6.2  Millimeter. 
Weibchen  unbekannt. 

Ost  Sumatra,  Soekaranda,  Lanka  Deli  (Museum  Stettin  und 
Coll.  Spaeth). 

C.  Hbcker  niedrig,   hinten  geradlinig  ablaufend.     Filhler  des  Mannchens 
viel  langer  als  die  des  Weibchensf  mit  langem  Endglied 

Prioptera  sexmaculata  Boheman. 

Prioptera  sexmaculata  Boheman,  Mon.  Cassid.  1    (1850)  49;  Maulik, 

Fauna  Brit.  Ind.  C*ss.   (1919)   314. 
Prioptera  maculipennis  Boheman,  Mon.  Cassid.  1   (1850)  50;  Maulik, 

Fauna  Brit.  Ind.  Cass.   (1919)   313;  Rec.  Ind.  Mus.  9    (1913)   109. 
Prioptera  punctipennis  Wagener,  Mitt.  Munch.  Ent.  Ver.  1    (1877) 

59;  Maulik,  Fauna  Brit.  Ind.  Cass.   (1919)  314. 
Prioptera  rugosa  Baly,  Journ.   Ent.   2    (1863)    8. 

Die  obige  Zusammenziehung  begriinde  ich  bei  P.  punctipennis 
Wagener  und  P.  rugosa  Baly  auf  die  in  meiner  Sammlung  be- 
findlichen  Cotypen  dieser  Autoren;  beziiglich  P.  maculipennis 
sagt    Boheman    allerdings    dass    nur    das    letzte    Ftihlerglied 
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schwarz  ist,  so  dass  sie  also  garnicht  in  diese  Gruppe  gehoren 
wurde;  doch  kommen,  wie  im  Folgenden  noch  naher  erwahnt 
werden  wird,  ausnahmsweise  Stiicke  vor  bei  welchen  das  zehnte 
Glied  an  der  Basis  noch  hell  ist,  und  konnte  ein  solches  Tier 
Boheman  gerade  als  Typus  seiner  macvlipennis  beschrieben 
haben;  andrerseits  sagt  Maulik,  der  seine  Beschreibung  nach 
dem  von  ihm  (1.  c.)  erwahnten,  von  Boheman  handschriftlich 
bezettelten  Tiere  des  Britischen  Museums  verfasst  haben  diirfte, 
dass  die  zwei  letzten  Fuhlerglieder  bei  macvlipennis  schwarz 
sind. 

Rotlich  gelb,  die  Unterseite  meist  einfarbig  gelb,  selten  das 
Metasternum  mit  pechschwarzen  Querfleck,  die  zwei  lezten  Fuh- 
lerglieder schwarzlich;  ausnahmsweise  bei  einem  von  Heifer  in 
Tenasserim  (Museum  Prag)  gesammelten  Weibchen  das  zehnte 
Glied  in  der  Basalhalf te  noch  gelb ;  der  Halsschild  zuweilen  mit 
zwei  unbestimmt  begrenzten  braunen  Flecken ;  die  Fliigeldecken 
stets  mit  einer  breiten,  blauschwarzen  Quermakel  hinter  der 
Mitte  des  Seitendaches  (rugosa  Baly),  meist  auch  mit  1  bis  3 
Flecken  auf  der  Scheibe;  am  haufigsten  fehlt  die  Makel  hinter 
der  Schulter  (sexmaculata  Boheman),  seltener  auch  die  am  Ende 
der  Dorsalrippe,  oder  die  vordere  innen;  letztere  steht  in  dem 
Hauptgriibchen,  das  sie  nicht  tiberschreitet ;  sind  alle  vier  Flecke 
ausgebildet,  so  liegt,  wenn  das  Metasternum  gelb  ist,  puncti- 
pennis  Wagener,  andernfalls  maculipennis  Boheman  vor. 

Halsschild  vorne  sehr  tief  ausgerandet,  mit  rechtwinkligen 
Hinterecken  und  tiefen  Basalgrubchen.  Fliigeldecken  hinter  den 
Schulterbeulen  an  den  Seiten  nicht  ausgerandet,  beim  Mannchen 
mit  konvexer  Andeutung,  beim  Weibchen  ganz  gerade  bis  nach 
der  Mitte  erweitert,  an  der  Spitze  beim  Mannchen  verrundet, 
beim  Weibchen  etwas  zugespitzt;  das  Seitendach  ist  beim  Mann- 
chen breiter  und  flacher  ausgebreitet  als  beim  Weibchen.  Die 
Scheibe  ist  grob  und  dicht  runzelig  punktiert,  die  Zwischen- 
raume  der  Punkte  sind  schmaler  als  die^  (nur  bei  dem  Cotypus 
von  punctipennis  breiter),  die  Punkte  in  den  Hauptgriibchen 
noch  tiefer  und  grober,  wahrend  die  Seitengrubchen  selbst  fast 
verloschen  und  durch  eine  weitmaschigere  Punktierung  kenntlich 
sind;  die  innere  Rippe  ist  sehr  hoch  und  erlischt  in  der  rttck- 
wartigen  Deckenmakel ;  die  zweite  Rippe  erreicht  nur  das  Haupt- 
griibchen. 

Der  Penis  ist  massig  schlank,  nadh  einer  sehr  seichten  Aus- 
randung  wenig  verbreitert,  dann  mit  tieferer  Ausrandung  ver- 
engt   und    in   eine   kurze   stumpfe    Spitze   ausgezogen.     Beim 
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Weibchen  sind  die  Epipleuren  an  der  Spitze  kaum  starker  als 
beim  Mannchen  behaart.     Grosse,  10  x  8.5  Millimeter. 

Assam:  Mangaldai  (Maulik),  Nepal:  Dekhut  (Maulik) ;  Bur- 
ma, Charin  Cheba  (Fea,  1888,  Museum  Genoa),  Tenasserim 
(Heifer,  Museum  Prag)  ;  Siam  (ex  Coll.  Baly),  Calcutta?  (Coll. 
Spaeth) ;  Khasia  Hills  (Coll.  Spaeth) ;  Tonkin,  Hoabinh  (R.  7. 
de  Salvaza,  August,  1918,  British  Museum.) 

Prioptera  seereta  sp.  nov.     Tafel  1,  Fig.  6. 

& ,  9  :  Late  obovata,  convexa,  nitida,  rufo-testacea,  antennis 
articulis  2  ultimis  nigris,  pectore  vitta  apicali  transversa  nigra, 
protecto  pone  medium  vitta  lata  transversa  nigro-cyanescente, 
elytris  interdum  litura  parva  pone  callum  humeralem,  maculaque 
pone  medium  subeffusis  nigris;  prothorax  lateribus  late  depla- 
natis ;  elytra  ultra  medium  valde  ampliatis,  lateribus  rectis,  disco 
obsolete  gibboso,  sat  profunde,  crebre,  subrugose  punctato, 
utrinque  sat  profunde  trifoveolato  et  bicarinato,  protecto  latis- 
simo,  laevi;  epipleuris  apice  ciliatis. 

$  :  Antennis  longis,  ultimo  elongato,  penultimo  duplo  longiore, 
elytris  apice  late  rotundatis.     9  x  8.5  a  11  x  10  mm. 

$  :  Antennis  brevioribus,  ultimo  incrassato,  penultimo  dimidio 
longiore,  elytris  apice  subacuminatis.     11.5  x  10  mm. 

Laos,  Tonking,  Ha-Lang  (Coll.  Spaeth). 

Massig  gewolbt,  glanzend,  rotlich  gelb,  die  zwei  letzten  Fiih- 
lerglieder  ganz  schwarz,  die  Brust  hinten  mit  schwarzer  Quer- 
binde,  das  Seitendach  hinter  der  grossten  Breite  mit  einer 
breiten,  blauschwarzen,  metallisierenden  Binde ;  bei  dem  einzigen 
mir  vorliegenden  Weibchen  (aus  Ha-Lang)  sind  auch  auf  der 
Scheibe  der  Flugeldecken  noch  je  zwei  verloschene  schwarze 
Flecke  erkennbar,  entsprechend  den  Makeln  1  und  4. 

Prioptera  seereta  ist  grosser,  besonders  aber  breiter  und  nach 
riickwarts  starker  erweitert  als  sexmactdata,  verhaltnismassig 
weniger  gewolbt,  mit  starker  glanzender  Scheibe  der  Flugel- 
decken ;  das  Seitendach  ist  viel  breiter,  beim  Mannchen  ubrigens 
wesentlich  breiter  und  weniger  geneigt  als  beim  Weibchen. 

Die  Basis  der  Flugeldecken  ist  so  breit  als  der  Halsschild,  die 
Seiten  sind  sodann,  wie  bei  sexmactdata  geradlinig,  in  beiden 
Geschlechtern  sehr  stark  erweitert  (bei  den  folgenden  Arten 
dagegen  schwach  bogig!),  hinten  beim  Mannchen  breit  verrun- 
det,  beim  Weibchen  zugespitzt.  Die  Punktierung  der  Scheibe 
grob,  auch  auf  dem  Abfall  nicht  feiner,  aber  viel  weniger  dicht 
als  bei  sexmaculata;  die  breit  gewolbten  Rippen  treten  kraftig 
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hervor,  sind  aber  stellenweise  durch  die  Runzeln  unterbrochen, 
die  erste,  besonders,  solange  sie  das  Basaldreieck  begrenzt,  ist 
hoch  und  endet  erst  an  der  Stelle  wo  sonst  die  Makel  4  ist,  die 
aussere  zieht  sich  bogig  um  die  Hauptgrube,  wird  dann  schwacher 
und  endet  neben  der  inneren.  Die  Grubchen  sind  tief,  kaum 
schwacher  als  bei  sexmaculata.  Das  Grubchen  auf  dem  Basal- 
lappen  des  Halsschildes  ist  tief,  rundlich.  Der  Penis  ist  dtinn 
und  schmal  loffelformig,  am  Anfang  dunner,  'vor  der  Spitze 
etwas  breiter  als  bei  pudica,  an  den  Seiten  sanft,  aber  mehr  als 
bei  dieser  erweitert,  vor  der  kaum  abgestutzten  Spitze  fast 
gerade,  langer  als  pudica  zugespitzt;  gegenuber  opima,  cerata, 
und  encausta  ist  er  viel  schlanker  und  dunner,  ganz  abweichend. 

Prioptera  encausta  sp.  nov.     Tafel  1,  Fig.  8. 

Obovata,  modice  convexa,  nitida,  rufo-testacea,  antennis  arti- 
culis  2  ultimis  nigris,  pectore  vitta  transversa  picea,  elytris 
maculis  utrinque  3  nigropiceis,  nempe:  1.  magna,  transversa 
pone  basin,  2.  in  protecto  postico  et  disco  exteriore  transversa, 
3.  pone  medium  prope  suturam;  elytra  lateribus  leviter  curvato- 
ampliatis,  disco  leviter  gibboso,  basi  retusa,  utrinque  profundius 
trifoveolata,  subtiliter,  ad  suturam  tantum  profundius  punctata, 
obsolete  bicarinata. 

S  :  Antennis  longissimis,  articulo  ultimo  apice  flavo,  elytris 
apice  rotundatis.     11  x  9.5  mm. 

$  :  Antennis  multo  brevioribus,  elytris  apice  subacuminatis. 
11.5  x  9.7  mm. 

Lackglanzend,  gelblichrot,  auf  der  Brust  hinten  eine  pech- 
schwarze  Querbinde;  die  zwei  letzten  Fiihlerglieder  schwarz; 
auf  den  Fliigeldecken  sind  ausser  der  Querbinde  hinter  der  Mitte 
des  Seitendaches,  die  in  die  Scheibe  ubergreift,  noch  je  zwei 
braune  bis  schwarze  Flecke;  der  vordere  sehr  gross,  quer,  aus 
den  zwei  vorderen  zusammengeflossen,  an  der  Schulterbeule, 
aussen  von  der  vorletzten  Punktreihe  begrenzt,  reicht  er  innen 
bis  in  die  Hauptgrube  und  zieht  sich  vorne  um  die  Schulter- 
beule; der  zweite  Fleck  ist  die  Makel  4,  beide  Flecke  zuweilen 
wenig  scharf.  Die  Fuhler  sind  beim  Mannchen  sehr  lang,  von 
mehr  als  halber  Korperlange,  diinn,  zur  Spitze  wenig  verdickt, 
ihr  letztes  Glied  gut  doppelt  so  lang  als  das  vorletzte ;  die  Fuhler 
des  Weibchens  sind  nur  halb  so  lang,  zum  Ende  verdickt.  Die 
Grube  vor  dem  Mittellappen  des  Halsschildes  ist  seicht.  Die 
Fliigeldecken  sind  an  den  Seiten  beim  Mannchen  sehr  wenig 
konvex  gerundet,  beim  Weibchen  in  schwachem  Bogen  ausge- 
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randet  erweitert,  nach  der  Mitte  am  breitesten,  an  der  Spitze 
beim  Mannchen  breit  verrundet,  beim  Weibchen  schwach  zuge- 
spitzt ;  die  Scheibe  ist  stumpf  gehockert,  ruckwarts  mit  gerader 
Profillinie,  im  Basaldreieck  ziemlich  tief  eingedriickt,  ziemlich 
fein,  auf  dem  Abfall  f einer  und  zerstreut,  auf  dem  Rucken  hinter 
dem  Hocker  und  in  den  Gruben  viel  tiefer  punktiert;  letztere 
sind  sehr  tief.  Die  Rippen  sind  schwach,  im  riickwartigen  Teil 
oft  nur  durch  die  beiderseitige  Punktreihe  hervorgehoben.  Das 
Seitendach  ist  glatt,  beim  Mannchen  wesentlich  breiter  und  we- 
niger  geneigt  als  beim  Weibchen,  innen  an  der  Seitendachbrucke 
schwach  gewolbt,  vor-  und  hinterher  mit  flachem  Eindruck. 
Der  Penis  ist  am  ahnlichsten  jenem  von  cerata,  aber  breiter  und 
kiirzer,  starker  winklig  erweitert,  wie  bei  cerata  mit  der  grossten 
Breite  am  Beginn  der  Verbreiterung  und  hier  oben  ebenfalls 
mit  einer  Querleiste,  dann  schwach  verengt,  schliesslich  schneller 
gebogen  zugerundet,  an  der  Spitze  mit  einem  kurzeren,  breiter 
verrundeten  Zapfchen. 

Im  iibrigen  ist  sie  von  cerata  durch  langere  und  diinnere 
Fuhler  des  Mannchens,  flachere,  breitere,  hinten  mehr  erweiterte 
Flugeldecken,  mit  mehr  gerundeten  Seiten  und  kraftigerer 
Punktierung  auf  dem  Abfall,  und  breiteres  Seitendach  ver- 
schieden.  Von  opima  ist  sie  ausser  der  Zeichnung  durch  feinere 
Punktierung  des  Abfalls,  breitere,  flachere  Gestalt,  und  ganz 
andere  Bildung  des  Penis  verschieden;  von  westermanni  durch 
weniger  gewolbte,  hinten  starker  verbreiterte,  grober  punktierte 
Flugeldecken,  breiteres,  am  Anfang  starker  konvex  gerandetes 
Seitendach,  diinnere,  langere  Fuhler,  und  anderen  Penis. 

Cochinchina.  Die  Typen  in  meiner  Sammlung.  Ein  Cotypus 
im  Britischen  Museum. 

Prioptera  pudica  sp.  nov.     Tafel  1,  Fig.  5. 

Obovata,  lurido-testacea,  vertice,  pectore  abdomineque  medio 
piceis,  femoribus  fuscescentibus,  protecto  macula  transversa  atra 
coerulescente ;  elytris  haud  rugosis,  subtilius  punctatis,  haud 
carinatis,  lateribus  leviter  curvatis,  protecto  minus  lato. 

$  :  9i  x  8f  mm ;   $  :  10  x  9  mm. 

Die  Scheibe  des  Halsschildes  mit  Ausnahme  der  helleren 
Mittellinie  und  eines  ebensolchen  Aussenstreifs  schmutzig  gelb- 
braun,  ebenso  die  Scheibe  der  Flugeldecken  und  der  Scheitel; 
die  Hinterbrust  und  die  Mitte  des  Hinterleibs  pechschwarz,  die 
sonstige  Ober-  und  Unterseite  weisslich  gelb,  die  Mitte  der 
Schenkel  angedunkelt ;  hinter  der  Mitte  des  Seitendaches  ist  eine 
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breite,  schwarz  metallische  Querbinde;  die  letzten  zwei  Ftihler- 
glieder  schwarz.  Grubchen  auf  dem  Basallappen  des  Hals- 
schildes  gross  und  tief . 

Die  Seiten  der  Flugeldecken  sind  schwach  gebogen  erweitert, 
mit  der  grossten  Breite  hinter  der  Mitte;  das  Seitendach  ist 
nicht  breiter  als  bei  encausta,  schmaler  als  bei  secreta;  die  Bil- 
dung  der  Profillinie  ist  die  gleiche;  die  Scheibe  ist  ziemlich 
fein,  nur  in  den  Grubchen  und  auf  dem  Rucken  neben  der  Naht 
grober,  runzelig,  auf  dem  Abfall  ein  wenig  feiner,  hier  nicht 
runzelig  punktiert;  ausser  den  gewohnlichen  drei,  massig  tief  en 
Grubchen  sind  hinter  der  Mitte  noch  je  zwei  seichtere  die  die 
ersteren  bogig  gegen  die  Naht  f  ortsetzen ;  die  Rippen  sind  kaum 
erkennbar,  auch  vorne.  Die  Spitze  der  Epipleuren  ist  selbst 
beim  Mannchen  stark  behaart;  der  Penis  ist  schmal  und  diinn, 
loffelformig,  bis  nahe  der  Spitze  ausserst  wenig  erweitert,  dann 
schnell  zugespitzt,  am  Ende  schmal  abgestutzt.  Das  Weibchen 
ist  hinten  stumpf  zugespitzt  und  hat  schmaleres,  mehr  geneigtes 
Seitendach. 

Von  P.  encausta  und  cerata  durch  viel  kiirzere  Fuhler,  dunklen 
Scheitel,  kurzeren,  hinten  breiter  verrundeten  Korper,  weniger 
tiefe  Grubchen  der  Flugeldecken,  und  ganz  andere  Penisbildung 
verschieden. 

China,  Koug-Tcheon,  Koug-Yang,  Fou  (2  Mannchen)  ;  Yun- 
nan (Mannchen,  Weibchen)  ;  Typen  in  meiner  Sammlung.  . 

Prioptera  cerata  sp.  nov.     Tafel  1,  Fig.  7. 

$ .  Obovata,  nitida,  rufo-testacea,  antennis  articulis  2  ultimis, 
summo  apice  excepto  nigris,  elytris  vitta  postica  protecti  macu- 
laque  parva  postica  prope  suturam  nigro-cyanescentibus ;  an- 
tennae longae,  apice  incrassatae,  articulo  ultimo  penultimo  duplo 
longiore ;  prothorax  ante  lobum  f oveola,  lateribus  f urea  ad  basin 
separatis;  elytra,  lateribus  haud  convexis,  leviter  gibbosa, 
utrinque  trifoveolata,  in  foveolis  et  ad  suturam  profundius, 
ceterum  subtiliter  punctatis,  carinis  vix  perspicuis;  protectum 
latum  laeve,  ante  et  pone  parum  impressum;  10  x  8$  a  11  x 
9  mm. 

Cochinchina. 

Gelblich  rot,  auf  dem  Seitendache  hinten  eine  Querbinde,  auf 
den  Flugeldecken  eine  kleine  Makel  hinten  neben  der  Naht  (4) 
schwarz  blau-metallisch.  Die  zwei  letzten  Fuhlerglieder 
schwarz,  das  letzte  mit  gelber  Spitze,  doppelt  so  lang  als  das 
vorletzte,  bis  uber  die  Mitte  schwach  verbreitert,  dann  aussen 
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winklig  gebogen,  zur  Spitze  gleich  breit,  im  Profil  flach  ge- 
druckt;  auf  dem  Halsschilde  ist  jederseits  ein  undeutlicher, 
kleiner,  braunlicher  Fleck.  Die  Fliigeldecken  sind  stump  ge- 
hockert,  mit  tief en  Gruben ;  die  Punkte  der  Scheibe  sind  auf  dem 
Rucken  neben  der  Naht  und  in  der  vorderen,  ausseren  Grube  sehr 
grob  und  tief,  in  der  Hauptgrube  und  der  riickwartigen  massig 
stark,  vorne  ganz  verloschen,  auf  dem  Abfall  sehr  fein  einge- 
stochen.  Die  innere  Rippe  ist  hinten  kaum  erhaben,  aber  durch 
beiderseitige  Punktreihen  abgegrenzt  und  endet  im  dunklen 
Fleck;  die  aussere  Rippe  ist  nur  zwischen  den  beiden  vorderen 
Gruben  sichtbar;  die  Seiten  sind  uber  die  Mitte  geradlinig 
erweitert;  das  Seitendach  ist  breit,  flach  ausgebreitet,  vor  und 
nach  der  Seitendachbrucke  nur  wenig  innen  eingedriickt,  da- 
zwischen  nur  schwach  gewolbt. 

Der  Penis  ist  an  der  Basis  rohrenformig,  dann  flach  gedriickt 
und  kurz  geradlinig  verbreitert,  an  der  breitesten  Stelle  mit 
einer  geraden  Querkante  hinter  einer  breiten,  seichten  Aus- 
hohlung,  dann  lang,  aber  wenig  verengt,  vor  dem  Ende  schnell, 
sehr  schwach  gerundet  verengt,  an  der  Spitze  mit  einem  kurzen, 
abgerundeten  Zapfchen.  Im  Vergleiche  mit  jenem  von  wester- 
manni  ist  er  schmaler,  an  den  Seiten  am  Anfange  und  Ende 
der  Verbreiterung  winklig  gebogen,  statt  gerundet,  und  mehr 
konvergierend,  die  Querkante  nicht  im  Bogen  verlaufend.  Ge- 
genliber  jenem  von  opima  ist  er  viel  schmaler  und  langer  und 
seine  grosste  Breite  liegt  am  Anfange  der  Verbreiterung,  bei 
opima  an  deren  Ende;  die  Spitze  is  bei  dieser  Art  viel  breiter 
verrundet,  mit  starker  gebogenen  Seiten  und  breiterem,  kur- 
zerem  Zapfchen.  Gegen  jenen  von  encausta  ist  er  schmaler 
und  langer,  sowohl  die  Verbreiterung  wie  die  Verengung  zur 
Spitze  erfolgen  nicht  so  schnell,  dass  Zapfchen  ist  viel  schmaler. 

Im  Uebrigen  ist  cerata  von  pudica  und  opima  durch  die  viel 
feinere,  sparliche,  eingestochene  Punktierung  der  riickwartigen 
Halfte  der  Fliigeldecken,  von  pudica  iiberdies  durch  langere 
Fiihler  des  Mannchens  und  starker  verdicktes,  langeres  letztes 
Glied  derselben  verschieden.  Gegeniiber  westermanni  ist  das 
Mannchen  im  allgemeinen  kiirzer  und  breiter,  nach  hinten  mehr 
verbreitert,  mehr  braunrotlich,  die  Scheibe  der  Fliigeldecken 
ist  unebener,  tiefer,  aber  zerstreuter  punktuliert,  das  Seitendach 
ist  breiter,  in  der  Mitte  nach  dem  Rande  zu  viel  weniger  ge- 
wolbt, vor  und  hinter  dieser  Stelle  weniger  eingedruckt. 

Drei  Mannchen  in  meiner  Sammlung  aus  jener  von  Donckier. 
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Prioptera  opima  sp.  nov.     Tafel  1,  Fig.  9. 

8 .  Antennae  flavae,  articulis  duobus  ultimis,  apice  ultimi 
excepto,  nigris;  subtus  testacea,  supra  flavo-testacea,  disco  ely- 
trorum  fulvo-testaceo,  pone  medium  ad  suturam  macula  parva 
rotunda  nigra,  protecto  macula  transversa  postica  in  discum 
parum  exeunte  atro-cyanescente ;  elytra  carinis  obsoletis,  fove- 
olis  profundis,  disco  mediocriter,  apice  parum  subtilius,  dorso 
medio  profundius  punctatis,  lateribus  leviter  curvatis,  apice 
breviter  rotundato.     11  x  9  mm. 

Tonking,  Hainan,  1  Mannchen  (Coll.  Spaeth). 

Mannchen. — Verkehrt-eiformig,  erst  hinter  der  Mitte  am 
breitesten,  langer,  gestreckter  und  an  den  Seiten  mehr  gerundet 
als  pudica,  viel  langer,  dabei  weniger  verbreitert  als  secreta. 
Unterseite,  Fuhler,  Halsschild,  und  Seitendach  der  Fliigeldecken 
gelb  mit  wenig  rotlichem  Stich,  das  zehnte  Fiihlerglied  und 
die  Basalhalfte  des  letzten  schwarz,  auf  der  Scheibe  des  Hals- 
schildes  jederseits  ein  braunlicher,  verloschener  Wisch,  die 
Scheibe  der  Fliigeldecken  gesattigter  rotgelb,  mit  je  einer  klei- 
nen,  nicht  scharfen,  runden,  pechschwarzen  Makel  hinten  neben 
der  Naht,  daneben  auf  dem  Seitendache  und  in  die  Scheibe 
ubergreifend  eine  blauschwarz  metallische  Binde. 

Die  Fuhler  des  Mannchens  sind  auffallig  lang,  fast  von  der 
doppelten  Lange  des  Halsschildes,  dabei  diinn,  langer  als  bei 
pudica,  ahnlich  wie  bei  bisignata;  ihr  letztes  Glied  ist  doppelt 
so  lang  als  das  vorletzte,  in  der  Mitte  der  Aussenseite  schwach 
gewinkelt,  von  da  an  gelb.  Halsschild  doppelt  so  breit  als  lang, 
mit  vorne  stark  konvergierenden,  gerundeten  Seiten  und  kaum 
mehr  als  rechtwinkligen  Hinterecken;  das  Griibchen  vor  dem 
Basallappen  klein,  rund,  ziemlich  tief,  die  Scheibe  sonst  glatt. 
Die  Seiten  der  Fliigeldecken  von  der  Basis  an  in  schwachem 
Bogen  gerundet  erweitert,  ohne  Spur  einer  Ausrandung,  die 
Spitze  breit  verrundet.  Die  Scheibe  mit  derselben  stumpfen 
Hockerbildung  wie  pudica,  mit  deutlich  winklig  gebrochener 
Profillinie;  das  Basaldreieck  ziemlich  tief  eingedruckt,  aussen 
von  dem  breit  rippenformigen,  herausgewolbten  dritten  Zwi- 
schenraum  begrenzt,  innen  durch  die  ebenso  gewolbte  Naht  ge- 
teilt;  der  erwahnte  Zwischenraum  setzt  sich  bis  in  die  Makel 
4  herausgewolbt  fort  und  ist  besonders  hoch  neben  der  sehr 
tief  en  Hauptgrube;  die  zweite  Rippe  ist  schwacher  und  we- 
niger scharf,  ebenfalls  bis  in  die  Makel  4  fortgesetzt.  Der 
Rucken  zwischen  Naht  und  erste  Rippe  ist  zwischen  der  Hock- 
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erstelle  und  der  kleinen  Makel  platt  gedruckt,  mit  drei  unre- 
gelmassigen,  groberen  Punktreihen. 

Die  iibrige  Scheibe  ist  massig  grob,  nur  in  den  Grubchen  tie- 
fer  und  starker,  hinten  kaum  feiner  punktiert,  von  pudica  da- 
durch  verschieden  dass  bei  dieser  die  Rippen  schon  in  der  Mitte 
verloschen,  die  Punktierung  feiner,  auf  dem  Abfall  noch  feiner, 
auf  dem  Rucken  aber  grober  ist.  Gegen  westermanni  ist  die 
Punktierung  viel  grober,  kraftiger,  und  tiefer,  die  Scheibe 
uberhaupt,  besonders  aber  auf  dem  Abfall,  viel  unebener,  und 
die  Rippen  treten  starker  hervor;  das  Seitendach  ist  breiter, 
flacher  ausgebreitet,  in  der  Mitte  weniger  gewolbt,  vor  und 
nach  der  Seitendachbrucke  weniger  tief  eingedriickt;  die  Flii- 
geldecken  sind  kiirzer,  hinten  breiter  erweitert,  an  der  Spitze 
breiter  verrundet;  das  letzte  Fuhlerglied  ist  wesentlich  schlan- 
ker. 

Der  Penis  ist  gross  und  dick,  gleich  anfangs  auf  die  doppelte 
Breite  loffelformig  erweitert,  diese  Verbreiterung  ist  bis  vor 
die  Spitze  noch  weiter  sehr  schwach  erweitert,  hier  dann  am 
breitesten,  dann  breit  zugerundet,  mit  einem  kleinen,  runden 
Zapfchen  an  der  Spitze. 

Prioptera  westermanni  Boheman.     Tafel  1,  Fig.  10. 

Prioptera  westermanni  Boheman,  Mannerheim,  Bull.  Soc.  Nat.  Mosc. 
17  (1844)  864;  Mon.  Cassid.  1  (1850)  45;  Maulik,  Rec.  Ind.  Mus. 
9  (1913)  109;  Fauna  Brit.  Ind.  Cassid.  (1919)  317. 

Langer  und  schmaler,  hoher  gewolbt,  viel  feiner  auf  den  Flii- 
gel  decken  punktiert  als  die  verwandten  Arten.  Gelblich  rot; 
an  den  Fiihlern  die  zwei  letzten  Glieder  schwarz,  beim  Mann- 
chen  das  letzte  mit  gelber  Spitze;  die  Brust  meist  mit  einem 
schwarzen  Querfleck;  auf  den  Flugeldecken  nur  die  ruckwar- 
tigen  Flecke  und  zuweilen  Makel  3  quer  auf  dem  Seitendach, 
kaum  ubergreifend  auf  die  Scheibe,  4  klein,  rund.  Halsschild 
normal  mit  einem  kleinen  Grubchen  vor  dem  Mittellappen,  wel- 
ches jedoch  bei  einem  von  Mouhot  in  Laos  gesammelten  Weib- 
chen  meiner  Sammlung  fehlt.  Die  Flugeldecken  mit  stark 
gewolbter,  mit  Ausnahme  der  Grubchen  ganz  ebener  Scheibe 
und  ziemlich  dichten,  ausserst  feinen,  eingestochenen,  mit  einem 
kleinen  Hof  eingefassten  Punktchen,  ahnlich  wie  in  der  Gruppe 
der  octopunctata;  in  den  Grubchen  sind  die  Punkte  grosser, 
aber  kaum  tiefer,  auf  dem  Rucken  neben  der  Naht  grober  und 
tiefer.     Die  Rippen  sind  nur  vorne  angedeutet,  auch  die  Innen- 
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rippe  tritt  weiterhin  nicht  mehr  leistenformig  heraus,  sondern 
ist  nur  durch  die  begleitenden  Punktreihen  erkennbar.  Das 
Seitendach  ist  besonders  in  seiner  Mitte  nach  aussen  stark  ge- 
wolbt,  innen  vor  und  nach  der  Seitendachbriicke  mit  tieferen 
Gruben,  beim  Mannchen  viel  breiter  und  weniger  geneigt  als 
beim  Weibchen,  welches  auch  hinten  viel  mehr  zugespitzt  ist. 
Der  Penis  ist  anfangs  rohrenformig,  dann  flach  gedruckt  und 
schuhformig  verbreitert,  hierauf  langsam  und  wenig  verengt 
schhesslich  zugerundet  und  in  ein  kurzes  Zapfchen  ausgezogen^ 
sowohl  die  Verbreiterung  wie  die  Verengung  geschehen  in 
Bogenlmien,  ohne  Winkel;  die  grosste  Breite  liegt  nahe  dem 
Begmne  der  Verbreiterung;  gegen  opima  ist  er  schmaler  und 
langer,  mit  viel  langerer  Verbreiterung,  die  in  schwacherer 
Ausbuchtung  beginnt,  fruher  ihre  grosste  Breite  erreicht  auch 
die  Verjiingung  am  Ende  geschieht  langsamer.  Mannchen 
11  x  9  bis  13  x  10.5  Millimeter;  Weibchen,  11  x  9  bis  13  x  lo' 
Hinter-Indien :  Laos,  Tonking,  Annam. 

Prioptera  multiplagiata  Wagener.     Tafel  1,  Fig.  11. 

Prwptera  multiplagiata  Wagener,  Mitt.  Munch.  Ent.  Ver.  5  (1881) 
26;  Maulik,  Rec.  Ind.  Mus.  9  (1913)  109;  Fauna  Brit.  Ind. 
Cassid.   (1919)    318. 

Weisslich  gelb,  die  zwei  letzten  Fuhlerglieder  (mit  Ausnahme 
der  Spitze  des  letzten  beim  Mannchen)  schwarz;  auf  den  Flii- 
geldecken  normal  jederseits  sechs  dunkle  Flecke:  drei  in  den 
Grubchen,  alle  klein,  ausserdem  ein  strichformiger  hinter  der 
Schulter  (Makel  1),  ein  querer  hinten  auf  dem  Seitendach,  auf 
die  Scheibe  wenig  ubergreifend  (3),  und  ein  kleiner  neben  der 
Naht  vor  dem  Abfall  (4)  ;  zuweilen  noch  zwei  kleine  strich- 
formige  Flecke  hinter  der  Schulterbeule ;  Maulik  erwahnt  (1. 
c,  1913)  eine  in  zwei  Stucken  im  Indian  Museum  in  Calcutta 
vorhandene  Abart,  bei  der  die  ausseren  und  ruckwartigen  Flecke 
zu  einer  von  der  Schulter  iiber  die  Dachmakel  bis  zur  Naht 
gehende  Binde  zusammengeflossen  sind. 

Kurzer  und  breiter,  weniger  gewolbt,  hinten  mehr  ervveitert 
als  westerrrmnni,  mit  flacherem,  breiterem,  nach  aussen  nicht 
gewolbtem  Seitendach;  die  Punktierung  der  Flugeldecken  we- 
nig grober;  die  Rippen  zu  beiden  Seiten  des  Hauptgrubchens 
vorne  sehr  kraftig,  die  aussere  hier  so  hoch  und  kraftig  wie 
die  mnere,  aber  noch  neben  dem  Hauptgrubchen  erloschen,  die 
innere  auf  die  riickwartige  Halfte  der  Flugeldecken  nur  schwach 
fortgesetzt. 


2s,  3  Spaeth:  Prioptera         •  409 

Der  Penis  ist  am  ahnlichsten  jenem  von  chinensis,  viel 
schmaler,  weniger  verbreitert  wie  bei  westermanni,  spatel- 
formig,  am  Beginn  der  Verbreiterung  am  breitesten,  dann  sehr 
langsam  und  schwach  verengt,  schliesslich  kurz  zugespitzt  und 
kaum  ausgebuchtet,  mit  wenig  heraustretendem  Zapfchen. 
Mannchen,  11  x  10  Millimeter;  Weibchen,  10  x  9. 

Andamanen. 

ZWEITE  GRUPPB.      FLUGELDECKEN  OHNE  DEUTLICHEN   HOCKER,   Ity  BASAL- 
DREIECK    KAUM   ODER    NICHT   EINGEDRUCKT 

A.  Fltigeldecken  verworren  punktiert;  Fuhler  des  Mannchens  viel  langer 

als  die  des  Weibchens 

Prioptera  chinensis  Fabricius.     Tafel  2,  Fig.  2. 

Prioptera  chinensis   Fabricius,   Syst.   Ent.   Suppl.    (1798)    84;    Syst. 
El.  1    (1801)  402;  Weise,  Verh.  Naturf.  Ver.  Brunn  48  (1910)   42. 
Prioptera  satrapa  Boheman,  Mon.  Cassid.  4    (1862)    17. 

Die  grosste  Art  der  Gattung. 

Mannchen. — Breit  gerundet,  viel  breiter  und  gerundeter  als 
das  langer e,  schlankere,  hinten  schwach  zugespitzte  Weibchen. 
Gelb,  der  Scheitel  des  Mannchens  mit  zwei  schwarzlichen 
Flecken  (selten  auch  beim  Weibchen).  Halsschild  zuweilen  mit 
Andeutung  verschwommener,  braunlicher  Flecken  beiderseits 
der  Mitte.  Fltigeldecken  nur  hinten  auf  dem  Seitendach  mit 
einem  grossen  Querfleck.  Brust  hinten  mit  einem  schwarzen 
Fleck  jederseits,  zuweilen  auch  in  der  Mitte  schwarz.  Schenkel 
in  der  Mitte,  Schienen  an  der  Spitze,  Tarsen  oben  schwarzlich. 
Die  Farbung  der  Fuhler  ist  nicht  bestandig;  immer  ist  das 
letzte  Glied  mit  Ausnahme  seiner  Spitze  schwarz,  meist  auch 
das  vorletzte,  selten  auch  das  achte  und  neunte  Glied;  sie  sind 
beim  Mannchen  viel  langer  als  beim  Weibchen;  die  einzelnen 
Glieder  vom  vierten  an  dreimal  so  lang  als  dick,  das  elfte 
doppelt  so  lang  als  das  vorhergehende ;  beim  Weibchen  nur 
doppelt  so  lang  als  dick,  das  elfte  um  die  Halfte  langer  als  das 
zehnte.  Halsschild  mit  ziemlich  tiefem,  dreieckigem  Eindruck 
vor  dem  Basallappen.  Fltigeldecken  im  Basaldreieck  schwach 
eingedrtickt,  ziemlich  dicht  und  grob,  hinten  wenig  feiner,  in 
den  grossen  und  tiefen  Grtibchen  noch  grober  punktiert,  mit 
'  besonders  neben  den  Grtibchen  starken  Rippen,  von  denen  sich 
die  beiden  inneren  hinten  an  der  Stelle  undeutlich  treffen,  wo 
sonst  die  Makel  4  steht.  Seitendach  fast  so  breit  als  die  Halfte 
einer  Fltigeldecke,  beim  Mannchen  breiter  und  mehr  flach  aus- 
gebreitet  $ls  beim  Weibchen,  aussen  meist  dick  gerandet,  wesent- 
lich  breiter  als  bei  den  folgenden  zwei  Arten.     Der  Penis  ist 
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spatelformig,  zuerst  sehr  wenig  verbreitert,  Tiierauf  sanft  aus- 
gerandet,  dann  kurz  zugespitzt,  hier  nochmals  sehr  schwach 
ausgerandet,  das  Ende  stumpf  zugespitzt.  Mannchen,  16.5  x  15 
Millimeter;  Weibchen,  16.5  x  13.5.  Nur  das  letzte  Sternit  ist 
beim  Weibchen  runzelig  mit  drei  tieferen  Eindrucken;  beim 
Mannchen  ist  es  glatt,  mit  seichteren  Eindrucken. 

Im  sudlichen  China  weit  verbreitet.  Hongkong,  Shanghai 
(?  Bohejnan),  Yunnan,  Fukien,  Tonking:  Mount  Mauson. 

Prioptera  bisignata  Boheman.     Tafel  1,  Fig.  12. 

Prioptera    bisignata   Boheman,   Mon.   Cassid.    4    (1862)    22;    Weise, 
Archiv  f.  Naturg.  78    (1912)   96. 

Bei  der  Nominatform  sind  die  Flugeldecken  wie  bei  chinensis 
gezeichnet,  also  nur  hinten  auf  dem  Seitendach  mit  einer  schwar- 
zen  Quermakel,  bei  der  subsp.  pallida  Wagener 6  f  ehlt  diese 
Makel.  Der  Scheitel  ist  beim  Mannchen  bis  zu  den  Augen  oder 
nur  hinten  schwarz,  beim  Weibchen  gelb;  Brust,  Hinterleib, 
und  Beine  sind  immer  (besonders  bei  pallida)  minder  schwarz 
gefleckt.  Die  Fuhler  sind  mit  Ausnahme  der  ersten  drei  bis 
funf  Glieder  meist  schwarz,  selten  bis  auf  die  zwei  letzten 
Glieder  gelb;  sie  sind  beim  Mannchen  um  die  Halfte  langer  als 
beim  Weibchen,  alle  Endglieder  gestreckter,  das  letzte  beim 
Mannchen  fast  doppelt  so  lang,  beim  Weibchen  kaum  um  die 
Halfte  langer  als  das  zehnte. 

Viel  kleiner  und  schmaler  als  chinensis,  mit  sexuell  weniger 
differierendem  Korperbau;  der  Halsschild  ist  mehr  als  doppelt 
so  breit  als  lang,  mit  fast  erloschenem  Grubchen  vor  dem  Basal- 
lappen;  die  Scheibe  der  Flugeldecken  ist  im  Basaldreieck  kaum 
eingedriickt,  bis  zur  Spitze  iiberall  gleichmassig,  feiner  als  bei 
chinensis,  fein  eingestochen,  ziemlich  dicht  punktiert;  die  Rip- 
pen  sind  zwar  immer  erkennbar,  oft  aber  nur  durch  die  beglei- 
tenden  Punktstreifen  markiert,  selten  schwach  herausgehoben, 
immer  schwacher  als  bei  chinensis;  die  Grubchen  sind  seicht, 
schwacher  als  bei  dieser  Art.  Das  Seitendach  ist  wesentlich 
schmaler  als  die  Halfte  einer  Flugeldecke,  glatt,  viel  schmaler 
als  bei  chinensis,  beim  Mannchen  flacher  ausgebreitet  und 
breiter  als  beim  Weibchen. 

Sehr  auffallig  ist  die  Bildung  des  Penis,  die  von  jener  aller 
anderen  Arten  ganz  verschieden  ist;  die  gelbe,  schwarz  gezeich- 
nete  Rohre  ist  erst  kurz  vor  der  Spitze  in  eine  fast  quadratische, 
zur  Spitze  hin  schwach  verengte  Flache  mit  ziemlich  scharf  ge- 

6  Mitt.  Munch.  Ent.  Ver.  5    (1881)   25. 
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winkelten  Ecken  erweitert,  dann  ausgerandet  und  in  eine  ziem- 
lich  lange,  am  Ende  abgerundete  Spitze  ausgezogen;  12  x  9.5 
bis  13.5  x  11  Millimeter. 

Prioptera  bisignata  ist  in  Ost  China  siidlich  bis  Hongkong 
verbreitet;  nordlich  scheint  sie  bis  in  die  Nahe  von  Peking  zu 
gehen;  in  Tsingtau  wurde  sie  mehrfacjj,  besonders  zahlreich 
von  Professor  Hoffmann  (Deutsches  Entomologisches  Museum) 
gesammelt ;  sie  kommt  daher  unbestritten  in  der  palaearktischen 
Region  vor.  Die  subsp.  pallida  Wagener  hat  ihr  Verbreitungs- 
gebiet  siidlicher;  ich  besitze  sie  aus  Yunnan.  In  Malacca,  woher 
sie  Wagener  beschreibt,  kommt  sie  gewiss  nicht  vor;  (ibrigens 
tragt  der  Typus  Wagener's  in  meiner  Sammlung  die  naturlich 
ebenso  falsche  Vaterlandsangabe  "Malaisie." 

Prioptera  angusta  Spaeth.     Tafel  2,  Fig.  1. 

Prioptera  angusta  Spaeth,  Suppl.  Ent.  Berlin  3   (1914)   17. 

Der  vorigen  im  Korperbau  nahestehend,  schmaler  gebaut,  viel 
schlanker  und  gestreckter,  mehr  quergewolbt,  mit  schmalerem 
Seitendach,  das  Weibchen  hinten  mehr  zugespitzt;  fast  gleich 
gezeichnet,  die  Seitendachmakel  stets  klein,  zuweilen  fast  erlo- 
schen;  die  Brust  hinten  quer  schwarz  gefleckt,  mitunter  ein- 
farbig  gelb;  das  sechste  oder  siebente  bis  neunte  Fuhlerglied 
bis  auf  einem  hellen  Spitzenring  gebraunt,  das  zehnte  und  elfte 
pechschwarz. 

Der  Halsschild  ist  schmaler  als  bei  bisignata,  kaum  doppelt 
so  breit  als  lang,  die  Punktierung  der  Fliigeldecken  grober,  das 
Basaldreieck  starker  eingedriickt ;  die  Rippen  sind  massig  hoch, 
kraftiger  als  bei  bisignata,  die  Grubchen  tiefer,  das  Seitendach 
schmaler.  Der  Penis  ist  ganz  verschieden;  diinn,  kaum  erwei- 
tert, ohne  Winkel,  dann  ausgerandet  im  Bo£en  verengt  und  in 
eine  lange,  sich  stark  verjiingende,  aufgebogene  Spitze  ausgezo- 
gen.    Grosse,  11   x  8.5  Millimeter. 

Formosa,  von  Sauter  gesammelt. 

Typen  im  Deutschen  Entomologischen  Museum  und  in  Coll. 
Spaeth. 

B.  Fliigeldecken  verworren  punktiert;  Filhler  des  Mannchens  unbedeutend 
langer  als  die  des  Weibchens 

Prioptera  whitei  Boheman. 

Prioptera  whitei  Boheman,  Cat.  Col.  Brit.  Mus.  9   (1856)   11;  Mon. 
Cassid.  4   (1862)  26. 

Verkehrt-eiformig,  nach  hinten  stark  verbreitert,  wenig 
gewolbt,  in  der  Korperform  der  beiden  Geschlechter  kaum  ver- 
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schieden.  Gelb,  die  zwei  letzten  Fuhlerglieder  schwarz,  die 
Brust  oft  mit  einer  schwarzen  Querbinde,  die  Fliigeldecken  auf 
der  Scheibe  jederseits  mit  einer  schwarzen,  an  der  Basis  begin- 
nenden,  und  bis  nahe  zur  Spitze  reichenden  schwarzen  Binde, 
die  aussen  vorne  fast  den  Randstreif  beruhrt,  nach  der  Mitte 
aber  einen  breiteren  S^um  freilasst,  wahrend  die  Naht  zwischen 
den  beiden  Binden  vorne  viel  breiter  als  hinten  hell  bleibt;  auf 
dem  Seitendache  hinter  der  Mitte  eine  schwarze,  isolierte  Quer- 
makel;  bei  der  Nominatform  auf  dem  Halsschild  zwei  dunkle, 
oft  nur  pechbraune  verschwommene  runde  oder  schrag  gestellte 
eiformige  Flecke;  bei  der  (haufigeren)  ab.  trabeata  Fairmaire  7 
fehlen  diese  Flecke. 

Halsschild  mit  tiefem,  dreieckigem  Eindruck  auf  dem  Basal- 
lappen ;  Fliigeldecken  f ein,  ganz  verworren,  ohne  Rippenansatze 
punktiert ;  in  den  Grubchen  etwas,  an  der  Naht  bedeutend  kraf- 
tiger  punktiert.  Die  Fuhler  des  Mannchens  sind  nur  wenig 
langer  als  die  des  Weibchens ;  das  Endglied  bei  ersterem  kaum 
um  die  Halfte  langer  als  das  zehnte. 

Der  Penis  ist  schmal,  langsam  erweitert,  dann  etwas  schneller 
verengt,  massig  tief  ausgebuchtet,  schliesslich  in  eine  ziemlich 
lange  Spitze  verengt,  am  Ende  kurz  abgestutzt.  Grosse,  9x8 
bis  10  x  9  Millimeter. 

Central  China:  Ho-Chan  (R.  P.  Mouton),  Kyenhaugli, 
Kuatim. 

Prioptera  bakeri  sp.  nov. 

Obovata,  convexa,  valde  nitida,  rufo-testacea,  antennarum  arti- 
culo  ultimo  nigro,  basibus  prothoracis  et  elytrorum  nigro-crenu- 
latis,  elytris  maculis  duabus  communibus,  magna  pone  scutellum, 
minima  in  apice,  deinde  4  utrinque,  nempe  prima  punctiformi  in 
callo  humerali,  interdum  deficiente,  secunda  subrotundata  pone 
callum,  tertia  magna  transversa  in  protecto  pone  medium  in  dis- 
cum  exeunte,  quarta  prope  suturam  hace  opposita,  nigris,  parum 
cyanescentibus ;  prothorax  lateribus  antice  rotundatis,  postice 
pectis,  disco  laevi,  in  lobo  non  foveolato;  elytris  lateribus  ad 
basin  haud  emarginatis,  turn  ultra  medium  valde  ampliatis,  apice 
late  rotundato,  disco  convexo,  nee  gibboso,  subtilissime  vage 
punctulatis,  utrinque  trifoveolato,  foveolis  punctis  sparsis  pro- 
f  undioribus ;  protectum  laeve,  latum,  parum  declive.     10x9  mm. 
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Mindanao,  Dapitan  et  Surigao  (No.  11894  dom.  Ch.  F.  Baker). 

Hoher  als  latissima  gewolbt,  ohne  Andeutung  eines  Hockers, 
sehr  stark  glanzend,  verkehrt-eiformig  mit  der  grossten  Breite 
weit  hinter  der  Mitte  der  Fliigeldecken,  gelb  oder  rotlich  gelb, 
das  letzte  Fuhlerglied  schwarz,  ebenso  die  Basalsaume  des 
Halsschildes  und  der  Fliigeldecken ;  letztere  mit  zehn  schwarzen, 
zum  Teil  blaumetallisch  schimmernden  Flecken,  davon  zwei 
gemeinsam  und  zuweilen  ein  grosser,  runder,  etwas  ungestal- 
teter  auf  der  Hockerstelle,  ein  kleiner,  nur  auf  den  beidersei- 
tigen  Nahtsaum  beschrankter,  langlicher,  an  der  Nahtspitze, 
ferner  vier  auf  jeder  Flligeldecke,  der  erste  punktformig  auf 
der  Schulterbeule,  zuweilen  fehlend,  der  zweite  hinter  ihm,  am 
Randstreif ,  eiformig  oder  rundlich,  der  dritte  gross,  quer,  hinter 
der  breitesten  Stelle  der  Decken  auf  dem  Seitendache,  fast  mit 
der  Halfte  in  die  Scheibe  hineinreichend,  der  vierte  neben  ihm, 
naher  der  Naht.  Von  diesen  vier  Flecken  entsprechen  in  der 
Stellung  2,  3,  und  4  den  Flecken  1,  3,  und  4  der  meisten  Arten, 
zum  Beispiel,   octopunctata. 

Halsschild  doppelt  so  breit  als  lang,  schmaler  und  langer  als 
bei  latissima;  die  Seiten  sind  von  der  Basis  und  den  recht- 
winkligen,  scharfen  Hinterecken  bis  iiber  die  Mitte  gerade, 
parallel,  dann  sehr  stark  gerundet ;  der  Vorderrand  ist  tief  aus- 
gerandet  mit  verrundeten  Vorderecken;  die  Langseindriicke, 
welche  die  Scheibe  vom  Vordache  an  den  Seiten  trennen,  sind 
tief,  aber  vor  der  Basis  abgekiirzt;  die  Scheibe  ist  spiegelglatt, 
mit  einem  seichten  Langseindruck  vorne,  ohne  Grubchen  auf 
dem  Basallappen.  Die  Fliigeldecken  sind  an  der  Basis  kaum 
breiter  als  der  Halsschild,  haben  rechtwinklige  Schulterecken, 
bis  iiber  die  Mitte  bogenformig  erweiterte  Seiten  und  eine  breit 
verrundete  Spitze;  die  hoch  und  gleichmassig  gewolbte  Scheibe 
ist  mikroskopisch  fein,  verworren  punktiert;  die  Grubchen  tief, 
besonders  das  Hauptgrubchen,  mit  vereinzelten  tiefen  Punkten. 
Seitendach  in  der  Mitte  sehr  breit,  fast  flach  ausgebreitet,  glatt, 
stark  glanzend. 

Von  dieser  schonen  Art  habe  ich  von  Herrn  Ch.  F.  Baker  zwei 
Weibchen  erhalten ;  ich  gestatte  mir,  sie  ihm  als  Zeichen  meiner 
Verehrung  und  Dankbarkeit  zu  widmen. 

Prioptera  latissima  Wagener.     Tafel  2,  Fig.  3. 

Prioptera  latissima  Wagener,  Mitt.  Munch.   Ent.  Ver.  5    (1881)    26. 

Kenntlich  an  dem  sehr  breit  gerundeten  Korper,  insbesonders 
dem  auffallig  breiten,  beim  Mannchen  flach  abgesetzten,  vor  und 
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nach  der  Seitendachforucke  innen  flach  eingedriicktem,  aussen 
aufgebogenem  Seitendache,  dessen  Aussenrand  hinter  den 
Schulterecken  sehr  schwach  konvex  verlauft.  Der  Halsschild 
ist  mehr  als  doppelt  so  breit  als  lang,  vorne  nur  massig  tiei 
ausgerandet,  mit  rechtwinkligen  Hinterecken  und  bis  uber  die 
Mitte  senkrecht  zur  Basis  parallel  verlaufenden  Seiten;  Basal- 
grubchen  fehlt  normal,  zuweilen  aber  schwach  angedeutet. 
Flugeldecken  im  Basaldreieck  nicht  eingedriickt,  mit  sehr  feiner, 
eingestochener,  von  kleinen,  dunklen  Ringen  umgebener  Punk- 
tierung;  von  den  drei  Grubchen  jeder  Decke  sind  besonders  die 
ausseren  ziemlich  tief,  alle  haben  zerstreute  grobe  Punkte.  Von 
der  Zeichnung  der  Flugeldecken  erwahnt  Wagener  nur  die  kleine 
punktformige  Makel  hinter  der  Mitte  des  Seitendaches ;  ausser- 
dem  sind  aber  meist  noch  je  zwei  kleine  dunkle  Punktflecke  er- 
kennbar,  und  zuweilen  einer  innen  schrag  vor  der  Hauptgrube 
(nie  in  ihr!),  der  zweite  auf  dem  drittletzten  Zwischenraum  in 
der  Langsmitte ;  auch  der  in  meiner  Sammlung  befindliche  Coty- 
pus  Wagener's  hat  den  ersteren  Fleck  angedeutet.  Die  Rippen 
sind  nur  schwach  aus  den  sie  begleitenden  Punktreihen  erkenn- 
bar,  nicht  herausgehoben.  An  den  Fuhlern  ist  die  Spitze  des 
letzten  Gliedes  schwarz.  Die  Unterseite  ist  normal  gelb,  bei 
einem  Stiicke  von  Imugan  tragt  aber  die  Hinterbrust  hinten  eine 
schwarze  Querbinde. 

Der  Penis  ist  bis  vor  die  Spitze  erweitert,  und  zuweilen  mehr 
als  bei  sospes  und  immaculata,  dann  rasch  in  starkem  Bogen 
zugerundet  und  in  eine  kurze,  sehr  scharfe  Spitze  ausgezogen, 
die  aber  nicht  wie  die  bei  den  eben  erwahnten  Arten  nach  vorne 
aufgebogen  ist,  der  Abschluss  des  Penis  ist  bei  latissima  anna- 
hernd  kreisrund,  bei  den  anderen  Arten  elliptisch.  Mannchen, 
10.5  x  9.5  Millimeter.     Das  Weibchen  ist  mir  unbekannt. 

Luzon,  Nueva  Vizcaya,  Imugan   (Baker). 

Prioptera  sospes  sp.  nov.     Tafel  2,  Fig.  4. 

$ ,  subrotundata,  $ ,  rotundato-subovata,  parum  convexa, 
nitida,  flavo-testacea,  basibus  prothoracis  elytrorumque  tantum 
nigro-crenulatis,  elytris  maculis  duabus  utrinque  punctiformibus, 
prima  in  foveola  principali,  altera  subeffusa  propius  ad  suturam 
pone  medium,  lateribus  post  humeros  subrectis,  haud  convexis 
nee  emarginatis,  basi  haud  impressa,  disco  subtilissime  punctu- 
lato,  utrinque  trifoveolato,  protecto  modice  lato. 

S  :  10  x  8.5;   $  :  11  x  9  mm. 

Mindanao,  Davao  (11885)  ;  Zamboanga  (8157)  ;  Dapitan 
(17026)  dom.  C.  F.  Baker  coll. 
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Braunlich  gelb,  die  Basalrander  des  Halsschildes  und  der 
Flugeldecken  schwarz  krenuliert,  jede  Flugeldecke  mit  zwei 
schwarzlichen  Punktflecken,  der  eine  klein,  in  den  Haupt- 
grubchen,  dieses  ganz  ausfullend  aber  seine  Rander  nicht 
uberschreitend,  der  zweite  hinter  der  Mitte,  naher  der  Naht, 
wischformig.  Halsschild  vorne  tief  ausgeschnitten,  ohne  Basal- 
griibchen,  mit  rechtwinkligen  Hinterecken  und  vom  ersten  Vier- 
tel  vor  der  Basis  konvergierenden  Seiten.  Die  Flugeldecken  mit 
stumpfwinkligen  Schulterecken  und  dahinter  in  gerader  Linie 
erweiterten  Seiten,  im  Basaldreieck  nicht  eingedruckt,  mit  sehr 
feinen,  dichten,  eingestochenen,  auch  in  den  Grubchen  nur  wenig 
kraftigeren  Punkten.  Das  Seitendach  glatt,  am  Rande  nicht 
aufgebogen,  vor  und  hach  der  Seitendachbrucke  innen  mit  einem 
flachen  Eindruck,  beim  Mannchen  breiter  und  weniger  geneigt 
als  beim  Weibchen.  Die  Spitze  der  Epipleuren  beim  Mannchen 
lang  abstehend  behaart. 

Von  latissima  durch  gelbes  letztes  Fuhlerglied,  nach  vorne 
rascher  verengten,  an  der  Spitze  tiefer  ausgeschnittenen  Hals- 
schild, schmaleres  Seitendach,  die  Stellung  des  vorderen  Punkt- 
flecks  in  dem  Hauptgriibchen,  feiner  punktierte  Grubchen  der 
Flugeldecken,  und  die  ganz  andere  Penisform  verschieden. 
Dieser  ist  diinn,  sanft  und  geradlinig  erweitert,  dann  rascher 
als  bei  der  Erweiterung  verengt,  und  nach  einer  kaum  deut- 
lichen  Ausrandung  in  ein  breit  abgestutztes,  nach  vorne  stark 
aufgebogenes  Zapfchen  auslaufend.  Diese  Form  ist  viel  ahn- 
licher  jener  von  immaculata  und  octopustulata  als  von  latissima>, 
unterscheidet  sich  aber  von  diesen  zwei  Arten  dadurch,  dass 
das  Zapfchen  starker  aufgebogen  ist.  Im  Uebrigen  ist  P.  sospes 
von  immaculata  und  octopustulata  durch  Grosse  und  Breite, 
breiteres  Seitendach,  geradlinig  hinter  den  Schulterecken  erwei- 
terte  Flugeldecken,  und  dichtere  Punktierung  der  letzteren 
verschieden. 

Prioptera  immaculata  Wagener. 

Den  beiden  vorigen  Arten  sehr  ahnlich,  kleiner  und  schmaler, 
mit  weniger  breitem,  am  Aussenrande  sehr  schwach  aufgebo- 
genem,  aber  nicht  gerandetem  Seitendach,  und  hinter  den  Schul- 
terecken schwach  ausgerandeten,  hochstens  geradlinigen  Seiten 
cler  Flugeldecken.  Die  Punktierung  der  Flugeldecken  ist  mikro- 
skopisch  f ein,  meist  nur  an  den  umgebenden  Ringen  erkennbar ; 
Rippen  fehlen  und  sind  hochstens  durch  die  begleitenden  feinen 
Punktreihen  erkennbar;  die  Grubchen  sind  seicht;  Halsschild 
wie  bei  sospes. 
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Einschliesslich  der  Fuhlerspitze  braungelb;  bei  der  Nominat- 
form  fehlen  uberhaupt  andersfarbige  Merkmale  ausser  der 
dunklen  Krenulierung ;  bei  der  ab.  fuscopunctata  Weise  8  steht 
in  der  Hauptgrube  ein  dunkler  Punkt.  Weise's  bei  dieser  Gele- 
genheit  ausgesprochener  Zweifel,  ob  nicht  immaculata  Wagener 
auf  ungefleckte  Stiicke  von  sinuata  zu  beziehen  sei,  ist  nicht 
begriindet.     Ich  besitze  zwei  Typen  Wagener's. 

Der  Mannchen  Cotypus  ist  zweifellos  identisch  mit  jener  Art, 
die  schon  bisher  als  immaculata  Wagener  betrachtet  wurde  und 
der  auch  die  ab.  fuscopunctata  Weise  zugehort ;  dieses  Mannchen 
tragt  die  Bezeichnung  "Philipp."  ist  also  ohne  Inselbezeichnung. 
Der  Weibchen  Cotypus  stammt  von  Bohol,  und  ist  nicht  voll- 
standig  ausgereift,  daher  ganz  gelblichweiss,  nur  mit  Andeu- 
tung  eines  dunklen  Fleckes  in  der  Hauptgrube.  Obwohl  das 
betreffende  Stuck  gegeniiber  den  von  Mindanao  stammenden 
Weibchen  gedrungener,  schmaler,  und  gewolbter  ist,  mit  im  vor- 
deren  Teile  der  Flligeldecken  etwas  heraustretenden  Rippen,  und 
schmaleren,  zur  Mitte  weniger  erweiterten  Seitendach,  mochte 
ich,  insolange  mir  nicht  von  Bohol  anderweitiges,  in  gleicher 
Weise  abanderndes  Material  vorliegt,  doch  nur  individuelle  Ver- 
schiedenheiten  hierin  sehen. 

Der  Penis  von  immaculata  ist  dtinn,  anfangs  rohren-,  dann 
schwach  loffelformig,  vor  dem  Ende  sehr  wenig  verbreitert, 
dann  schnell  mit  schwacher  Ausrandung  verengt,  am  Ende 
schmal  abgestutzt,  dieses  Zapfchen  schwach  aufgebogen;  der 
Penis  des  Mannchens  von  fuscopunctata  aus  Basilan  ist  voll- 
standig  gleich  gebildet.     Grosse,  9  x  7.5  bis  8  Millimeter. 

Prioptera  immaculata  scheint  iiber  die  ganze  Inselgruppe  der 
Philippinen  verbreitet  zu  sein,  am  haufigsten  jedoch  auf  Min- 
danao sich  zu  finden,  wo  sie  auch  Baker  bei  Davao  (8156), 
Butuan  (17023  und  17030)  und  Surigao  (16233),  sammelte. 
Von  Luzon  ist  bisher  nur  !die  ab.  fuscopunctata  bekannt,  woher 
sie  Weise  beschreibt;  ich  besitze  diese  von  Basilan  aus  der 
Ausbeute  Doherty's. 

Prioptera  subopaca  sp.  nov.     Tafel  2,  Fig.  6. 

$  ,  rotundato-obovata,  $  ,  fere  oblongo-ovata,  modice  convexa, 
rufo-testacea,  elytrorum  disco  parum  saturatiore,  basibus  pro- 
thoracis  elytrorumque  nigro-crenulatis ;  prothorax  et  protectum 
nitida,  discus  elytrorum  subopacus,  distinctius  et  parum  pro- 
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fundius  punctulatus,  lateribus  pone  humeros  distincte  emargi- 
natis. 

S  :  9.5  x  8  -  10  x  8.75;   $  :  10.5  x  8  mm. 

Mindanao,  Surigao  (16032-34, 17027,  et  1703)  Butuan  (17029) 
a  dom  Ch.  F.  Baker  detecta. 

Der  P.  immaculata  ausserst  ahnlich,  von  der  gleichen  Grosse, 
Farbung,  und  Zeichnung. 

Das  Mannchen  hat  die  gleiche  Korperform  wie  bei  immacu- 
lata, die  Fliigeldecken  sind  an  den  Seiten  hinter  den  Schulter- 
ecken  deutlich,  tiefer  als  dieser,  ausgerandet  erweitert,  hinter 
der  Mitte  am  breitesten,  dann  breit  verrundet;  das  Weibchen 
ist  auffallig  schlank,  nach  hinten  kaum  erweitert,  aber  ebenfalls 
hinter  den  Schultern  ausgerandet.  Die  Fliigeldecken  sind  auf 
der  Scheibe  gesattigter  rotlich  gelb,  matt,  wesentlich  grober, 
tiefer,  und  dichter,  aber  immer  noch  fein  punktiert;  Halsschild 
und  Seitendach  sind  dagegen  glanzend  und  glatt;  die  Grubchen 
der  Fliigeldecken  sind  sehr  seicht,  etwas  grober  als  die  Scheibe 
punktiert. 

Ganz  verschieden  ist  die  Bildung  des  Penis,  er  ist  breiter,  lan- 
zettformig,  in  eine  nicht  aufgebogene,  auch  nicht  abgestutzte 
Spitze  ausgezogen,  ohne  Zapfchen. 

Das  Weibchen  ist  ausser  an  der  schlanken  Korperform,  an 
dem  schmaleren,  mehr  geneigten  Seitendache  erkennbar;  das 
letzte  Fiihlerglied  ist  kaum  kiirzer  als  beim  Mannchen. 

Ich  verdanke  der  Liebenswurdigkeit  des  Herrn  Professor  Ch. 
F.  Baker  4  Mannchen  und  3  Weibchen  von  den  angegebenen 
Fundorten. 

Prioptera  octopustulata  Boheman.     Tafel  2,  Fig.  5. 

Prioptera  octopustulata  Boheman,  Cat.  Col.  Brit.  Mus.  9   (1856)   10; 
Mon.  Cassid.  4    (1862)   24. 

In  der  Korperbildung  der  P.  immaculata  fast  gleich,  nur  etwas 
gestreckter  und  das  Basaldreieck  eine  Spur  tiefer  eingedriickt; 
gelb,  die  Basalrander  des  Halsschildes  und  der  Fliigeldecken 
fein  schwarz  krenuliert;  auf  jeder  Decke  vier  kleine  schwarze 
Flecke  in  der  gewohnlichen  Anordnung ; .  der  erste  halb  verlo- 
schen,  hinter  der  Schulter,  der  zweite  in  dem  Hauptgriibchen, 
der  dritte  mehr  auf  der  Scheibe  als  auf  dem  Seitendache,  verhalt- 
nismassig  sehr  klein,  der  vierte  wischartig,  gestreckt  hinter  der 
Mitte,  nahe  der  Naht.  Die  Fuhler  einfarbig  gelb.  Die  Seiten 
der  Fliigeldecken  vorne  sehr  seicht  ausgerandet,  die  Schulter- 
ecken  fast  rechtwinklig.     Die  Punktierung  der  Scheibe  dicht, 
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aber  sehr  verloschen,  ohne  Vertiefung,  nur  in  den  beiden  ausse- 
ren  Grubchen  etwas  kraftiger.  Die  Flugeldecken  glanzen  mehr 
als  bei  immaculata;  die  Rippen  sind  selbst  vorne  wenig  bemerk- 
bar,  weiter  nur  durch  die  hellere  Linie  zu  erkennen.  Das  Sei- 
tendach  zeigt  die  gleiche  sexuelle  Verschiedenheit  und  ist  ebenso 
breit  wie  bei  immaculata,  Der  Penis  ist  sehr  ahnlich,  aber  etwas 
verbreitert,  dann  mit  schwacherer  Ausbuchtung  verengt,  das 
Zapfchen  kurzer,  breiter  abgestutzt,  im  Profil  ebenso  vorgezo- 
gen.     Grosse,  8.75  x  7.75  Millimeter. 

Mindanao;  Bukidnon,  Tangculan  {Baker),  Mannchen,  Weib- 
chen  (unter  16235  eingesandt).     Philippinen   (Boheman). 

Prioptera  trux  sp.  nov.     Tafel  2,  Fig.  14. 

$  ,  ovato-rotundata,  9  ,  rotundato-ovato,  magis  convexa,  nitida, 
rufo-testacea,  elytris  vitta  lata  basali  communi  plagaque  postica 
utrinque  magna  nigris,  hac  in  protectum  exeunte;  prothorax 
apice  modice  emarginato,  lateribus  posticis  subrectis,  lobo  basali 
non  f  oveolato ;  elytra  basi  haud  retusa,  lateribus  parum  (  S  ) 
vel  perparum  (  9  )  ampliatis,  apice  plus  (  S  )  minusve  (  9  ) 
rotundato,  disco  utrinque  sat  profunde  trifoveolato,  mediocriter 
vage  punctato,  punctis  apice  evanescentibus ;  protectum  minus 
latum,  subdeplanatum  (  s  )  vel  subdeclive  (  9  ) . 

&  :  9.5  x  8 ;  9:10x8  mm. 

Insulae  Moluccae,  Ternate,  Batchian  (Wallace  in  Mus.  Brit, 
et  coll.  Spaeth)  ;  Morty  (Morotai)  Amboina,  Gebeh  (Mus.  Brit, 
et  Mus.  Leiden). 

Infolge  der  hoheren  Wolbung  von  stark  gedrungenem  Korper- 
bau ;  lebhaf t  glanzend,  rotlich  gelb,  mit  schwarzen  Basalsaumen 
des  Halsschildes  und  der  Flugeldecken ;  auf  den  letzteren  wird  die 
ganze  Basis  von  der  einen  Schulterbeule  zur  anderen  oder  selbst 
bis  zum  Randstreif  von  einer  breiten,  schwarzen  Binde  einge- 
nommen,  die  vorne  durch  das  rotliche  Schildchen  ausgerandet 
ist  und  aussen  nicht  auf  die  Basis  des  Seitendaches  hinaustritt; 
ihre  riickwartige  Begrenzungslinie  ist  hinter  der  Schulterbeule 
und  an  der  Naht  eingebuchtet,  beziehungsweise  neben  dem 
Randstreif  und  in  die  Hauptgrube  vorgezogen;  vor  der  Spitze 
jeder  Decke  ist  ein  grosser,  schwarzer  Fleck,  der  meist  wenig 
auf  das  Seitendach  ubergreift.  Fiihler,  Kopf,  und  Unterseite 
sind  in  beiden  Geschlechtern  gelbrot. 

Der  Halsschild  ist  vorne  nur  seicht,  weniger  als  bei  den  drei 
folgenden  verwandten  Arten,  ausgerandet,  mit  vorne  stark 
gerundeten,  hinten  geraden  Seiten  und  rechtwinkligen  Hinter- 
ecken;   die   Scheibe   ist  mikroskopisch   fein   punktuliert,   ohne 
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Eindruck  vor  dem  Basallappen.  Die  Flugeldecken  sind  an  den 
Seiten  nach  einer  sehr  schwachen  Ausrandung  bogig  mehr 
(Mannchen)  oder  weniger  (Weibchen)  gerundet  erweitert,  hin- 
ten  breiter  (Mannchen)  oder  weniger  breit  (Weibchen)  abge- 
rundet,  oben  stark  gewolbt,  ohne  Hocker,  im  Basaldreieck  kaum 
eingedriickt;  die  Punktierung  ist  verworren,  nicht  dicht,  auf 
dem  hellen  Mittelbande  ziemlich  grob,  hinten  und  in  den  Makeln 
f einer;  die  drei  Grubchen  jederseits  sind  ziemlich  tief,  grober 
punktiert.  Das  Seitendach  ist  glatt,  beim  Mannchen  fast  flach 
ausgebreitet,  beim  Weibchen  viel  mehr  geneigt  und  schmaler. 
Die  Fuhler  des  Mannchens  sind  nur  unwesentlich  langer  als 
die  des  Weibchens.  Von  den  drei  folgenden  nachst  verwandten 
Arten  durch  hoher  gewolbten,  mehr  gedrungenen,  und  viel  schma- 
leren  Korper,  schmaleres  Seitendach,  seichtere  Kopfausrandung, 
kiirzere  Fuhler,  und  Zeichnung  verschieden. 

Der  Penis  ist  loffelformig,  schwach  erweitert,  dann  kurz 
verengt,  mit  scharf er,  an  den  Seiten  nicht  ausgerandeter  Spitze, 
dem  von  ceramensis  fast  gleich. 

Prioptera  ceramensis  sp.  nov. 

S  :  Obovata,  parum  convexa,  prothorace  nitido,  elytris  minus 
nitidis,  rufo-testacea,  antennis  basi  excepta,  vertice,  plagisque 
utrinque  duabus  magnis  elytrorum  nigris;  elytra  lateribus 
leviter  emarginato-roturidatis,  apice  subacuminato,  disco  non 
gibboso,  mediocriter  vage  punctato,  utrinque  leviter  trif oveolato ; 
protectum  laeve,  nitidum,  subdeplanatum,  11  x  9  mm.  Nord 
Geram:  Wahaai   (exp.  Martin,  IV,  1892)    9  :  latet. 

Der  P.  amboinica  und  octonotata  nahe  verwandt,  flacher,  nach 
vorne  mehr  verengt,  hinten  starker  zugespitzt,  von  beiden  durch 
grobere,  schwach  runzelige  Punktierung  der  Flugeldecken,  hinter 
der  Basis  schwach  ausgerandete  Seiten  und  andere  Zeichnung: 
von  amboinica  auch  durch  schwarzen  Scheitel  des  Mannchens, 
und  dunkle  Fuhler  verschieden. 

Ober-  und  Unterseite  rotlichgelb,  die  Fuhler  mit  Ausnahme 
der  Basis  und  des  Scheitels  schwarz;  ebenso  die  Kerbzahne  der 
Basis  von  Halsschild  und  Flugeldecken;  auf  den  letzteren  je 
zwei  grosse,  schwarze,  offenbar  aus  zweien  zusammengeflossene 
Flecke;  der  vordere,  quer,  nimmt  mit  Ausnahme  eines  breiten, 
Nahtsaumes  die  ganze  Basis  ein  und  setzt  sich  schmal  in  die 
Basis  des  Seitendaches  fort,  dann  wird  er  aussen  vom  Randstreif 
begrenzt,  wahrend  er  hinten  bis  in  die  Hauptgrube  geht;  die 
Schulterbeule  ist  auch  aussen  schwarz;  die  riickwartige  Makel 
ist  quer,  vom  Aussenrande  bis  zur  Naht.     Halsschild  schmaler 
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wie  bei  amboinica,  mit  tiefer  Kopfausrandung,  vorne  stark 
gerundeten,  ruckwarts  fast  parallelen  Seiten,  recht-  oder  schwach 
spitzwinkligen  Hinterecken,  breit  abgesetzten  Seitenteilen,  ohne 
oder  mit  seichtem  Griibchen  auf  dem  Basallappen.  Flugel- 
decken  um  die  Halfte  langer  als  an  der  Basis  breit,  mit  zuerst 
seicht  ausgerandeten,  dann  bogig  erweiterten  Seiten,  hinten 
schwach  spitzig  (beim  Mannchen!)  ausgezogenem  Ende  und  hier 
dicht  behaarten  Epipleuren;  die  Scheibe  ist  gewolbt,  mit  kaum 
eingedriicktem  Basaldreieck ;  infolge  der  groberen,  ziemlich  zer- 
streuten  Punktierung,  in  der  anfangs  zwei  Langsrippen  schwach 
erkennbar  sind,  weniger  glanzend;  Griibchen  seicht,  starker 
punktiert.  Seitendach  glatt,  glanzender  als  die  Scheibe.  Penis 
schmal,  loffelformig,  gerade  erweitert,  dann  in  eine  kurze,  lan- 
zettformige  Spitze  ausgezogen,  breiter  erweitert  und  kiirzer  zu- 
gespitzt  als  bei  octonotata,  kiirzer  und  ohne  seitliche  Ausrandung 
zugespitzt  als  bei  amboinica. 

Zwei  Mannchen  in  meiner  Sammlung. 

Prioptera  amboinica  sp.  nov. 

$ ,  subquadrata,  2 ,  obovato-rotundata,  modice  convexa,  sat 
nitida,  flava  vel  rufa,  antennarum  articulo  ultimo  summo  apice, 
plaga  basali  fasciaque  transversa  postica  elytrorum  nigris; 
prothorax  lateribus  late  explanatis,  angulis  posticis  subrectis; 
elytra  non  gibbosa,  lateribus  modice  ampliatis,  disco  utrinque 
leviter  trifoveolato,  subtiliter  punctulato. 

S  :  10  x  8.5  -  10.5  x  9.75;    2  :  11  x  9  mm. 

Amboina  (coll.  Spaeth,  Mus.  Budap.,  Leiden).  Ocliasers  Ins.: 
Saporoea  (exped.  Martin,  I,  1892,  coll.  Spaeth). 

Mannchen  breit-gerundet,  fast  quadratisch,  hinten  breit  ver- 
rundet,  Weibchen  wenig  schmaler,  gestreckter,  nach  vorne  mehr 
verengt,  an  der  Spitze  schwach  abgestutzt,  massig  gewolbt, 
ziemlich  glanzend,  lebhaft  gelb  oder  rostrot,  nur  die  ausserste 
Fuhlerspitze  meist  dunkel,  zuweilen  zwei  punktformige  Wische 
auf  dem  Scheitel,  der  im  ubrigen  auch  (im  Gegensatz  zu  octo- 
notata) beim  Mannchen  hell  ist,  die  Basalsaume  des  Hals- 
schildes  und  der  Fliigeldecken,  dann  vorne  ein  Fleck,  hinten 
eine  Binde  auf  jeder  Flugeldecke  schwarz;  der  Fleck  ist  gross, 
bis  an  die  Basis  ausgedehnt,  innen  von  der  Naht  durch  einen 
breiten  Saum  getrennt,  aussen  durch  die  Schulterbeule  ausge- 
randet,  hinten  wenig  uber  das  aussere  Griibchen  hinausreichend, 
daher  vom  Randstreif  weit  entfernt;  die  Querbinde  hinter  der 
Mitte  ist  aus  zwei  Flecken  zusammengeflossen,  daher  in  der 
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Mitte  oft  beiderseits  leicht  ausgebuchtet ;  sie  erreicht  weder  in- 
nen  die  Naht  noch  aussen  den  Seitenrand;  zuweilen  ist  sie  in 
die  ursprunglichen  Flecke  aufgelost  oder  der  aussere  von  diesen 
erloschen.  Halsschild  tief  ausgeschnitt<jn,  mit'vorne  stark  ge~ 
rundeten  Seiten  und  rechtwinkligen  Hinterecken,  ausserst  fein 
punktulierter,  stark  glanzender  Scheibe,  ohne  Eindruck  auf  dem 
Lappen.  Flugeldecken  sehr  breit,  beim  Mannchen  kaum  langer 
als  breit,  in  der  Mitte  fast  gerade,  oder  selbst  ausserst  schwach 
ausgerandet,  wenig  erweitert,  beim  Weibchen  gestreckter,  von 
der  Basis  bis  nach  der  Mitte  erweitert,  dann  kurz  verrundet 
kaum  zugespitzt,  die  Epipleuren  in  beiden  Geschlechtern  hinten 
abstehend  fein  behaart;  die  Scheibe  gleichmassig  gewolbt,  ohne 
Hocker  und  auch  im  Basaldreieck  kaum  eingedruckt,  unregel- 
massig,  dicht,  fein  eingestochen  punktiert,  mit  kaum  erkennbaren 
Langsrippen ;  die  Punkte  meist  durch  dunkle  Hofe  vergrossert; 
die  drei  Grubchen  sind  massig  tief,  mit  viel  groberen  Punkten. 
Das  Seitendach  ist  bereits  an  der  Basis  sehr  breit,  glatt,  beim 
Mannchen  wenig,  beim  Weibchen  mehr  geneigt. 

Von  der  naheverwandten  octonotata  durch  weniger  gedrung- 
enen  Korperbau,  flachere  Wolbung,  hinter  der  Schulter  weniger 
gerundete  Seiten,  die  Farbung  der  Fuhler,  sowie  des  Scheitels 
des  Mannchens  und  das  anscheinend  standige  Fehlen  der  vor- 
deren  Aussenmakel  der  Flugeldecken  verschieden. 

Der  Penis  ist  loffelformig,  dem  von  octonotata  sehr  ahnlich, 
etwas  breiter,  ktirzer,  am  Ende  schneller  und  mit  schwacher 
Ausrandung  zugespitzt;  im  Verhaltnis  zu  trux  und  ceramensis 
sind  sie  bei  amboinica  und  octonotata  langer  zugespitzt,  vorher 
deutlicher  ausgerandet. 

Prioptera  octonotata  Boheman. 

Prioptera  octonotata  Boheman,  Mon.  Cassid.  1    (1850)   51. 

Es  scheint  dass  Boheman  zur  Beschreibung  nur  Mannchen 
vorgelegen  sind,  da  er  den  Scheitel  als  schwarz  angibt,  was  tat- 
sachlich  nur  beim  Mannchen  zutrifft,  wahrend  er  beim  Weibchen 
gelb  ist;  auch  die  Fuhler  sind  durchaus  nicht  immer  so  dunkel 
als  der  Autor  sie  beschreibt;  sie  haben  im  allgemeinen  die  Nei- 
gung  schwarz  zu  werden,  wobei  der  Uebergang  allmahlig,  ohne 
scharfe  Grenze,  eintritt;  bei  hellsten  Fuhlern  sind  die  Basal- 
glieder  gelb,  meist  mit  schwarzem  Endsaum,  das  sechste  bis 
zehnte  Glied  sind  gelblich  braun,  erst  die  Spitze  ties  letzten 
Gliedes  ist  pechschwarz ;  of ters  aber  sind  alle  Glieder  vom  vierten 
an  schwarz.     Halsschild  und  Flugeldecken  sind  gelb  mit  schwarz- 
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krenulierten  Basalrandern,  auf  den  Flugeldecken  stehen  normal 
je  vier  Flecke  in  der  gewohnlichen  Anordnung:  der  erste  unter 
der  Schulterbeule  am  Rande  der  Scheibe ;  der  zweite  innen,  meist 
langgestreckt,  bis  nahe^zur  Basis  verlangert;  der  dritte  hinten, 
zur  grosseren  Half te  auf  dem  Seitendache ;  der  vierte  neben  der 
Naht ;  auch  diese  schwarzen  Flecke  haben  die  Neigung  sich  aus- 
zudehnen ;  sie  bilden  zuerst  Querbinden,  dann  verbinden  schmale 
Langslinien  innen  und  aussen  die  Querbinden,  endlich  wird  die 
ganze  Scheibe  mit  Ausnahme  des  Aussenteils  der  Schulterbeule 
und  der  Spitze  schwarz,  mit  einem  breiten  Auslauf  hinter  die 
Mitte  des  Seitendaches,  auch  Schenkel  und  Schienen  haben  dann 
oft  schwarze  Flecke. 

Prioptera  octonotata  ist  der  amboinica  sehr  ahnlich,  kiirzer 
und  breiter,  mit  an  den  Seiten  mehr  gerundeten,  gleich  anfangs 
in  schwachem  Bogen  starker  erweiterten  Flugeldecken,  so  dass 
die  grosste  Breite  weiter  vorne  liegt;  das  Basaldreieck  ist  kaum 
eingedrlickt,  die  Grubchen  kaum  tiefer,  die  Rippenansatze  etwas 
deutlicher ;  vor  dem  Basallappen  des  Halsschildes  ist  ein  seichter 
Quereindruck.  Mannchen  breiter  und  kiirzer,  an  den  Seiten 
etwas  mehr  erweitert.  Penis  schwach  loffelformig,  geradlinig 
erweitert,  dann  in  eine  lanzettformige  an  den  Seiten  nicht  ausge- 
randete  Spitze  ausgezogen.     Grosse,  9x8  Millimeter. 

Prioptera  octonotata  war  bisher  nur  aus  Celebes  bekannt,  wo 
sie  besonders  die  beruhmten  Erforscher  dieser  Insel,  die  Briider 
Sarasin,  bei  Lambuia  im  Siidosten  in  Anzahl  und  in  alien  Zeich- 
nungs-Uebergangen  sammelten.  Neuerdings  erhielt  ich  zur 
Determination  vom  Museum  in  Leyden  eine  von  Rosenberg  auf 
Aru  gesammelte  Prioptera,  die  ich  fur  octonotata  anspreche; 
bei  derselben  (Mannchen)  fehlen  die  vorderen  Flecke  auf  den 
Flugeldecken,  von  den  riickwartigen  ist  jener  auf  dem  Seiten- 
dache kaum  angedeutet,  wie  der  innere  hellbraun;  an  den  Fuh- 
lern  haben  das  erste  bis  funfte  Glied  einen  schmalen,  dunklen 
Endsaum,  die  folgenden  Glieder  sind  braunlich  gelb,  das  letzte 
schwarz.  Das  Vorkommen  von  P.  octonotata  auf  Aru  ist  nicht 
nur  wegen  der  Verbreitung  der  Art  nach  Osten,  sondern  auch  da 
sie  der  erste  Vertreter  der  Gattung  von  den  Papua-Inseln  ist, 
sehr  bemerkenswert. 

Prioptera  sulana  sp.  nov. 

3  :  Late  rotundata,  modice  convexa,  minus  nitida,  rufo-testa- 
cea,  antennarum  articulo  ultimo  apice  vertice,  elytrorum  margine 
basali  maculisque  utrinque  tribus  nigris;  prothorax  lateribus 
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antice  valde  convergentibus,  angulis  posticis  subrectis,  lobo  non 
foveolato;  elytra  lateribus  sat  ampliatis,  apice  late  rotundatis, 
disco  convexo,  nee  gibboso,  sat  crebre  subtiliter  punctato,  utrin- 
que  leviter  trifoveolato ;  protectum  latum,  laeve,  deplanatum. 
7  x  6.5  mm. 

Sula  Besi  (Moluccae)  a  dom  Doherty  capta. 

Der  sinuata  in  der  Grosse  gleich,  aber  sonst  eigentlich  nicht 
sehr  nahe  verwandt,  durch  schwarzen  Scheitel,  andere  Anord- 
nung  der  Flecken  der  Flugeldecken,  kurzeren,  breiteren  Umriss, 
kurzeren,  breiteren,  vorne  mehr  zugerundeten  Halsschild,  weni- 
ger  gewolbte,  starker  erweiterte,  hinten  breiter  verrundete  Flu- 
geldecken verschieden.  Auf  den  letzteren  sind  schwarz:  der 
Basalsaum,  eine  grosse  an  der  Basis  beginnende  und  bis  in  die 
Hauptgrube  reichende,  aussen  die  Schulterbeule  beruhrende 
Makel,  eine  kleinere,  aber  in  Verhaltnis  zu  sinuata  noch  immer 
grosse,  hinter  der  Mitte,  nahe  der  Naht,  endlich  auf  dem  Seiten- 
dache  hinten  eine  quere,  vom  Aussenrande  bis  ziemlich  weit  in 
die  Scheibe  reichende.  Fuhler  dunner  als  bei  sinuata,  iiber  die 
Halsschildecken  wesentlich  hinausreichend. 

Halsschild  mehr  als  doppelt  so  breit  als  lang,  vorne  ziemlich 
tief  ausgeschnitten,  an  den  Seiten  vorne  sehr  stark  zugerundet, 
hinten  noch  etwas  divergierend,  so  dass  die  Hinterecken  mehr 
als  rechtwinklig  sind ;  die  Scheibe  ohne  Basalgrube.  Die  Seiten 
der  Flugeldecken  setzen  die  von  den  Halsschildseiten  gegebene 
RicMung  fort  und  sind  anfangs  ganz  wenig  konkav  ausgerandet. 
Das  Basaldreieck  ist  nicht  eingedriickt.  Rippen  fehlen  voll- 
standig.  Die  Punktierung  der  gleichmassig  gewolbten  Scheibe 
der  Flugeldecken  ist  so  stark  wie  bei  sinuata,  uberall  gleich- 
massig stark,  nur  in  den  schwarzen  Punktflecken  feiner,  in 
den  Griibchen  wenig  starker.  Das  Seitendach  ist  an  der 
Basis  breiter  als  bei  sinuata.  Von  joloana  ist  sie  durch  noch 
kurzer  gerundeten  Umriss,  seichter  ausgeschnittenen  Halsschild, 
seichtere  Griibchen,  und  dichtere  und  starkere  Punktierung 
verschieden. 

Ein  Mannchen  in  meiner  Sammlung. 

Prioptera  joloana  sp.  nov.     Tafel  2,  Fig.  13. 

$  :  Rotundata,  modice  convexa,  sat  nitida,  rufo-testacea,  ely- 
tris  utrinque  macula  ma j ore  subtransversa  in  protecto  postico 
maculaque  parva  pone  medium  dorsi  nigris  cyanescentibus ;  pro  - 
thorax  longitudine  plus  duplo  latior  lateribus  postice  subparal- 
lelis,  angulis  posticis  rectis ;  elytra  lateribus  sat  rotundato-amplia- 


424  The  Philippine  Journal  of  Science  1925 

lis,  haud  gibbosa,  basi  vix  impressa,  utrinque  leviter  trifoveolata, 
subtiliter  vage  punctulata,  protecto,  lato,  deplanato,  laevi. 

8.5  x  7.5  mm.     Ins.  Jolo.      9  :  latet. 

Der  sinuata  sehr  nahe  verwandt  und  ahnlich,  hell  gezeichneten 
Stucken  derselben  gleich  gefarbt.  Der  Korper  ist  mehr  gerun- 
det,  wesentlich  breiter;  die  Fuhler  sind  dtinner  und  schlanker, 
reichen  weiter  uber  die  Halsschildseiten  hinaus;  ihr  letztes, 
einfarbig  gelbes  Glied  ist  mehr  zugespitzt.  Der  Halsschild  ist 
vorne  tiefer  ausgerandet,  dreimal  so  breit  als  lang,  an  den  Seiten 
vorne  mehr  gerundet.  Die  Flugeldecken  sind  bei  gleicher  Lange 
wesentlich  breiter,  daher  anscheinend  kurzer,  an  den  Seiten  mehr, 
zuerst  gerade,  dann  konvex,  aber  ohne  Andeutung  einer  Aus- 
buchtung  erweitert,  mit  der  grossten  Breite  weiter  vorne,  noch 
in  der  Mitte  im  Basaldreieck  ausserst  schwach  eingedruckt  mit 
tieferen  und  grosseren  Grubchen,  welche  etwas  starker  als  die 
Scheibe,  aber  schwacher  als  bei  sinuata  punktiert  sind;  auch 
die  sonstige  Punktierung  der  Scheibe  ist  feiner  und  weniger 
dicht  als  bei  dieser;  an  der  Basis  sind  schwache  Ansatze  zu 
flachen  Rippen,  die  aussen  und  innen  von  der  Hauptgrube  enden. 
Das  Seitendach  ist  breiter  als  bei  sinuata,  glatt,  flach  ausge- 
breitet. 

Die  Zeichnung  besteht  aus  den  Makeln  3 :  auf  dem  Seitendach, 
hinter  der  Mitte,  klein,  den  Aussenrand  nicht  erreichend,  und 
4:  sehr  klein,  rund,  hinter  der  Mitte.  Der  Penis  ist  rohren- 
formig,  kaum,  noch  schwacher  als  bei  sinuata  erweitert,  dann 
geradlinig,  also  nicht  wie  bei  sinuata  im  Bogen  verengt,  viel 
langer  zugespitzt,  hiebei  sehr  seicht  ausgerandet  und  in  eine 
stumpfe  Spitze  vorgezogen. 

Prioptera  sinuata  Olivier.     Tafel  2,  Fig.  12. 

Cassida  sinuata  Olivier,  Enc.  Meth.  5    (1790)    392;   Ent.   6    (1808) 

949;  97,  t.  V,  f.  71;   Fabricius,  Ent.   Syst.    1    (1792)    298;   Syst. 

El.  1    (1801)   398;  Herbst,  Naturs.  Kaf.  8   (1799)   336. 
Prioptera  sinuata  Boheman,  Mon.  Cassid.  4  (1862)  25;  Weise,  Philip. 

Journ.  Sci.  §  D  5   (1910)   228. 
Prioptera    sinuata    ab.     decemnotata     Boheman,     Mon.     Cassid.     1 

(1850)    59. 
Prioptera    sinuata    ab.    quadrisignata    Boheman,    Mon.     Cassid.     1 

(1850)  58. 
Prioptera  deficiens  Weise,  Philip.  Journ.  Sci.  §  D  5    (1910)    229;  8 

(1913)    240. 
Prioptera  sinuata  ab.  binotata  Boheman,  Cat.  Col.  Ins.  Brit.  Mus. 

9   (1856)   10;  Mon.  Cassid.  4   (1862)  23. 

Prioptera  sinuata  ist  dadurch  bemerkenswert,  dass  die  Zahl 
der  schwarzen  Flecke  auf  den  Flugeldecken  normal  die  gewohn- 
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liche  Vierzahl  ubersteigt,  und  dass  diese  Flecke  zum  Teil  eine 
andere  Stellung  haben.  Von  den  normalen  sechs  Flecken  sind 
nur  die  Makeln  3  und  4  an  den  sonst  gewohnlichen  Stellen  hinter 
der  Mitte,  auf  dem  Seitendach,  beziehungsweise  neben  der  Naht ; 
die  Makel  1  steht  au£  der  Schulterbeule,  nicht  hinter  ihr,  und 
ist  rund,  nicht  langlich;  Makel  2  steht  schrag  innen  vor  dem 
Hauptgrubchen,  nicht  in  demselben,  dessen  Rander  sie  nicht 
beruhrt;  von  den  zwei  weiteren  Flecken  steht  der  eine  aussen 
in  der  Langsmitte  hinter  1,  der  andere  auf  den  Abfall,  schon 
nahe  der  Spitze,  unmittelbar  neben  der  Naht,  und  ist  oft  mit 
seinem  Gegeniiber  zu  einer  gemeinsamen  Makel  verbunden. 
Fehlt  letztere  Makel,  so  ergibt  sich  die  ab.  decemnotata;  fehlen 
auch  die  iibrigen  inneren  Flecken  (2,  5,  4)  so  liegt  die  ab. 
quadrisignata  Boheman  vor,  mit  welcher  deficiens  Weise  im 
wesentlichen  zusammenf allt ;  endlich  scheint  die  mir  unbekannte 
binotata  Boheman  auf  Stucken  zu  beruhen  bei  denen  auch  die 
Seitendachmakel  fehlt,  so  dass  die  Schultermakel  allein  erubrigt. 
Meist  sind  die  Deckenmakeln  klein,  selten  gross. 

Die  Fiihlerspitze  ist  bald  einfarbig  gelb,  bald  geschwarzt, 
ohne  scharfe  mit  dem  Beginnen  eines  Gliedes  zusammenfallende 
Grenze;  es  kann  daher  hieraus  nicht,  wie  dies  Boheman  bezug- 
lich  binotata  tut,  ein  Unterscheidungsmerkmal  abgeleitet  wer- 
den.  Die  Fliigeldecken  sind  hinter  der  Basis  geradlinig,  bei 
kraftigen  Mannchen  konvex  gerundet  erweitert,  stets  beim  kur- 
zeren  und  hinten  mehr  verbreiterten,  an  der  Spitze  breiter 
verrundeten  Mannchen  mehr  als  bei  dem  gestreckteren  Weib- 
chen;  das  Basaldreieck  ist  gar  nicht  eingedriickt,  die  Scheibe 
dicht  und  fein  in  den  bald  massig  tiefen,  bald  Halb  verloschenen 
Grubchen  grober  punktiert,  ohne  Rippenbildung. 

Die  Fuhler  sind,  besonders  beim  Mannchen,  auffallend  kurz 
und  kraftig;  sie  erreichen  beim  Weibchen  nicht  die  Hinterecken 
des  Halsschildes,  beim  Mannchen  iiberragen  sie  sie  nur  wenig; 
die  Abgrenzung  der  einzelnen  Glieder,  von  denen,  mit  Ausnahme 
des  letzten,  auch  die  ausseren  beim  Weibchen  kiirzer  als  dick 
sind,  ist  oft  nur  schwer  zu  erkennen.  Der  Penis  ist  dtinn,  fast 
bis  zur  Spitze  sanft  erweitert,  dann  sehr  schnell  im  Bogen  zusam- 
menlaufend,  daher  am  Ende  fast  kreisformig  gerundet,  hiebei 
schwach  ausgerandet,  mit  einem  kleinen,  scharfen  Zahn  an  der 
Spitze. 

Mannchen,  8  x  7.5  Millimeter ;  Weibchen,  9x7. 

Von  den  Philippinen  beschrieben ;  die  mir  bisher  mit  verlass- 
lichen  Fundort  bekannt  gewordenen  Stiicke  stammten  sammt- 
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lich  von  Luzon.     Baker  hat  die  Art  in  Anzahl  bei  Los  Baiios 
gesammelt. 

Die  Jugendstadien  wurden  von  W.  Schultze  9  beschrieben  und 
abgebildet;  die  Art  lebt  auf  Premna  vestita  Schauer. 

Prioptera  ramigera  Boheman. 

Prioptera  ramigera  Boheman,  Mon.  Cassid.  4  (1862)  25. 

Der  Autor  gibt  als  Patria  dieser  Art  an :  "Sumatra  et  Borneo 
(Garantato)."  Einen  Ort  dieses  Namens  konnte  ich  in  den  mir 
zuganglichen  Behelfen  weder  auf  Sumatra  noch  auf  Borneo  fin- 
den  ;  vielleicht  sollte  es  statt  "et"  richtiger  "aut"  heissen,  da  wie 
es  scheint,  der  Beschreibung  nur  ein  einzelnes  Stuck  zu  Grunde 
lag.  Mit  Garantato  aber,  das  vielleicht  nur  auf  einer  schlecht 
lesbaren  Etiquette  beruht,  konnte  Gorontalo  gemeint  sein,  das 
im  Siiden  der  den  nordlichsten  Teil  von  Celebes  bildenden  Halb- 
insel  Minahassa  im  Golf  von  Tamini  oder  Gorontalo  liegt.  Hie- 
nach  wurde  die  Art  aus  Celebes  stammen  und  die  Beschreibung 
kann  ohne  Bedenken  auf  ein  etwas  abnorm  gezeichnetes  Stuck 
von  P.  figurata  Weise  10  bezogen  werden,  bei  dem  ausser  den 
bindenformig  zusammenfliessenden  normalen  drei  Flecken  auf 
jeder  Flugeldecke  und  der  ruckwartigen  Seitendachmakel  noch 
die  Naht  an  der  Hockerstelle  mit  einer  schwarzen  Langsmakel 
gezeichnet  ist;  das  Vorkommen  einer  so  gezeichneten  Form  ist 
umsoweniger  von  der  Hand  zu  weisen  als  bei  figurata  die  Zeich- 
nung  sehr  wenig  konstant  ist. 

Mannchen  und  Weibchen  sind  bei  dieser  Art  sehr  wenig  ver- 
schieden;  insbesonders  ist  das  letzte  Fuhlerglied  auch  beim 
Weibchen  ziemlich  lang,  um  ein  Viertel  langer  als  das  zehnte, 
wahrend  es  beim  Mannchen  kaum  um  die  Halfte  langer  ist;  im 
ubrigen  ist  das  Mannchen  kurzer,  etwas  breiter,  mit  der  grossten 
Breite  in  der  Mitte  (beim  Weibchen  hinter  der  Mitte)  der 
Flugeldecken,  hinter  den  Schultern  rascher  erweitert  und  daher 
hier  mit  breiterem  Seitendach,  welches  jedoch  in  seinem  weiteren 
Verlaufe  beim  Weibchen  nicht  schmaler  und  auch  nicht  starker 
geneigt  ist  als  beim  Mannchen.  Rotlichgelb,  die  zwei  letzten 
Fuhlerglieder,  mitunter  auch  nur  das  letzte,  unbestimmt  und 
ohne  scharf e  Grenze  braun,  die  Basalrander  des  Halsschildes  und 
der  Flugeldecken  mit  schwarzer  Zahnung,  die  Unterseite  einfar- 
big  gelb;  auf  den  Flugeldecken  normal  die  gewohnlichen  vier 
schwarzen  Flecke;  von  ihnen  ist  der  vordere  Innenfleck  nicht 

•Philip.  Journ.  Sci.  §  A  3   (1908)  261,  pi.  1,  figs.  1-5. 
10Archiv  f.  Naturg.  78   (1912)  97. 
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auf  das  Hauptgrubchen  beschrankt,  sondern  hat  seinen  normalen 
Standpunkt  vor  demselben,  dehnt  sich  aber  bei  kraftiger  gezeich- 
neten  Decken  und  bei  zusammenfliessenden  Flecken  bis  in  oder 
hinter  die  Hauptgrube  aus.  Bei  dem  Mannchen  meiner  Samm- 
lung  sind  die  Flecke  2,  3,  und  4  sehr  klein,  halb  verloschen,  und 
1  fehlt  vollstandig;  meist  fliessen  diese  Flecke  zusammen,  wobei 
die  Neigung  besteht  dass  die  Verbindung  der  vorderen  und  rtick- 
wartigen  Flecke  durch  Langsbinden  erfolgt,  wahrend  bei  fast 
alien  anderen  Arten,  mit  Ausnahme  von  impacata  und  octono- 
tata,  in  erster  Linie  die  neben  einander  liegenden  Flecke  sich 
vereinigen.  Diese  Form  hat  Weise  (1.  c.)  als  figurata  be- 
schrieben. 

Halsschild  glatt,  glanzend,  mit  wenig  verrundeten,  meist 
stumpf  gewinkelten  Vorder-,  recht-  oder  schwach  spitzwinkligen 
Hinterecken.  Flugeldecken  im  Basaldreieck  sehr  schwach  ein- 
gedruckt,  mit  massig  oder  ziemlich  groben,  an  der  Naht  und 
aussen  stellenweise  gereihten,  hinten  kaum  schwacheren  Punk- 
ten,  sehr  tiefen  Griibchen,  und  zwei  sehr  schwachen,  kaum 
herausgehobenen  oder  nur  an  den  *  begleitenden  Punktreihen 
erkennbaren  Rippen.  Penis  schmal,  sehr  schwach  und  langsam 
erweitert  loffelformig,  am  Ende  kurz,  geradlinig  zugespitzt,  mit 
kaum  abgestumpfter  Spitze.  Mannchen,  8.5  x  7  Millimeter; 
Weibchen,  9.5  x  8. 

Celebes.  Mir  liegen  aus  meiner  Sammlung  Mannchen  und 
Weibchen  von  Samanga  aus  Sud  Celebes  und  ein  Weibchen  mit 
Celebes  (Kohler)  ohne  naheren  Fundort  vor. 

Prioptera  impacata  sp.  nov.     Tafel  2,  Fig.  9. 

Der  vorigen  ausserst  ahnlich,  aber  sicher  durch  andere  Penis- 
form  verschieden. 

Mannchen  kurzer  und  breiter,  nach  hinten  mehr  verbreitert, 
daher  von  mehr  gerundetem  Umriss;  der  Scheitel  schwarz,  die 
Basalglieder  der  Fuhler  am  Ende  mit  dunklem  Saume,  die  End- 
glieder  durchwegs  pechbraun.  Halsschild  mit  einer  meist  die 
ganze  Scheibe  bedeckenden  und  mitunter  bis  in  die  Hinterecken 
reichenden  pechbraunen  bis  pechschwarzen  unscharfen,  vorne 
meist  beiderseits  ausgerandeten  Zeichnung.  Basalrander 
schwarz  gezahnelt.  Schildchen  gelb;  Flugeldecken  normal  mit 
vier  Flecken  in  der  gewohnlichen  Anordnung;  bei  dem  einen 
Mannchen  sind  diese  Flecke  von  einander  getrennt,  gross,  so 
dass  die  neben  einander  stehenden  fast  zusammenstossen ;  der 
zweite  nimmt  ausser  dem  Hauptgrubchen  noch  einen  grossen 
Teil  der  Basalpartie  ein;  bei  dem  zweiten  Mannchen  fliessen 
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die  Flecke  unbestimmt  zusammen,  es  bleiben  nur  die  Naht  bis 
liber  die  Mitte,  die  Spitze,  und  eine  unterbrochene  Querbinde 
heller,  dunkelrotlich ;  bei  dem  dritten  Mannchen  sind  die  Flugel- 
decken  schwarz,  nur  auf  dem  Seitendache  die  Spitze  und  ein 
breiter  Aussensaum,  bis  iiber  die  Mitte  reichend,  gelb.  Pro- 
sternum,  Brust,  Schenkel,  Schienen,  und  Oberseite  der  Tarsen 
minder  schwarz  gefleckt. 

Das  einzige,  mir  vorliegende  Weibchen  ist  wie  jenes  von  ra- 
migera  gefarbt,  also  rotlichgelb  (auch  der  Scheitel),  an  den 
Fuhlern  nur  die  zwei  letzten  Glieder  gebraunt,  auf  den  Flii- 
geldecken  je  vier  schwarze  Flecke,  von  welchen  die  vorderen 
mit  den  riickwartigen  durch  dunne  Langslinien  verbunden  wer- 
den.  Das  Weibchen  ist  viel  langer  und  schlanker  als  das  Mann- 
chen, nach  hinten  viel  weniger  erweitert,  weit  mehr  eiformig. 

Halsschild  kurz,  hinten  mehr  als  doppelt  so  breit  als  lang, 
mit  etwas  spitzwinkligen  Hinterecken,  konvergierenden,  gerun- 
deten  Seiten,  ziemlich  scharfgewinkelten  Vorderecken,  und  weit 
und  tief  ausgeschnittenem  Vorderrand.  Basallappen  ohne 
Griibchen,  Scheibe  glatt.    v 

Fltigeldecken  im  Basaldreieck  sehr  schwach  eingedriickt,  aber 
nicht  gehockert,  stark  nach  der  Quere  gewolbt,  ziemlich  grob, 
stellenweise  gereiht,  hinten  feiner  punktiert,  mit  grossen  und 
tiefen,  grober  punktierten  Griibchen  und  je  glatten  Rippen,  die 
durch  die  begleitenden  Punktreihen  kraftiger  als  bei  ramigera 
heraustreten.  Der  Penis  ist  kaum  dicker  als  bei  ramigera,  eben- 
falls  loffelformig,  aber  zur  Mitte  langsamer  erweitert,  langer 
zugespitzt. 

Wie  aus  der  obigen  Beschreibung  ersichtlich,  ist  das  Mann- 
chen iiberdies  durch  kiirzeren,  breiteren,  mehr  gerundeten 
Umriss,  schwarzen  Scheitel,  die  Farbung  der  Fiihler,  ferner 
ebenso  wie  das  Weibchen  durch  das  tiefere  Hauptgrubchen 
verschieden. 

Mannchen,  8x7  Millimeter;  Weibchen,  9.5  x  7. 

Ich  besitze  3  Mannchen  und  1  Weibchen  aus  der  Sammlung 
Baly,  wo  sie  irrtumlich  als  octonotata  Boheman  determiniert 
waren;  zwei  hievon  tragen  die  Fuhdortbezeichnung  Makassar. 

Von  P.  sinuata  sind  ramigera  und  impacata  durch  langere 
und  dunnere  Fiihler,  hohere  Querwolbung  der  Fliigeldecken,  den 
Eindruck  im  Basaldreieck,  und  tiefere  Griibchen  verschieden; 
von  der  ebenfalls  auf  Celebes  einheimischen  octonotata  unter- 
scheiden  sie  die  geringere  Grosse,  der  hoher  gewolbte,  nach 
vorne  viel  mehr  verengte  Korper,  der  breitere  Ausschnitt  des 
Vorderrandes  des  Halsschildes  und  die  tieferen  Griibchen. 
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Prioptera  decemmaculata  Boheman.     Tafel  2,  Fig.  8. 

Prioptera  decemmaculata  Boheman,  Mon.  Cassid.  1  (1850)  60; 
Maulik,  Rec.  Ind.  Mus.  9  (1913)  109;  Fauna  Brit.  Ind.  Cassid. 
(1919)   314,  f.  98. 

Gelb  bis  gelblichrot,  die  Brust  hinten  mit  einem  schwarzen 
Querfleck,  der  Scheitel  fast  immer  schwarz,  auf  dem  Halsschilde 
zwei  rundliche  Flecke  nebeneinander,  auf  den  Fliigeldecken  je  vier 
schwarze  Flecke:  der  erste  langlich,  hinter  der  Schulterbeule, 
der  zweite  an  der  Basis  neben  der  Naht,  immer  vor  dem  Haupt- 
grubchen,  der  dritte  hinter  der  Mitte  des  Seitendaches,  zur 
Halfte  auf  der  Scheibe,  der  vierte  neben  iihm,  an  der  Naht. 

Halsschild  vorne  seicht  ausgerandet  mit  glatter  Scheibe  und 
einem  grossen,  aber  seichten,  dreieckigen  Eindruck  vor  dem 
Basallappen;  die  Hinterecken  recht-  oder  schwach  spitzwinklig. 
Flugeldecken  gleichmassig  gewolbt,  ohne  Eindruck  im  Basal- 
dreieck,  meist  massig  grob,  auf  den  schwarzen  Flecken  verlo- 
schen,  hinten  etwas  feiner  punktiert,  die  Punkte  meist  ganz 
verworren,  selten  stellenweise  unregelmassig  gereiht;  die  Grtib- 
chen  seicht,  grober  punktiert.  Die  Fuhler  des  Mannchens  kaum 
langer  als  beim  Weibchen,  mit  etwas  langerem  und  gegen  die 
Spitze  weniger  verdicktem  letzten  Gliede. 

Die  eigentliche  P.  decemmaculata  Boheman,  welche  vom 
Himalaya  Gebirge  beschrieben  wurde  und  in  den  siidlichen  Vor- 
bergen  dieses  Gebirgsstockes  und  in  Assam  nicht  selten  ist,  hat 
einen  eiformigen,  nach  hinten  massig  erweiterten  Umriss;  an 
den  Fuhlern  ist  stets  das  letzte  Glied  schwarz;  der  Scheitel  ist 
beim  Mannchen  ganz  schwarz,  beim  Weibchen  tragt  er  eine 
minder  ausgedehnte  oder  geteilte  schwarze  Makel;  die  Flecke 
auf  dem  Halsschild  und  den  Flugeldecken  sind  gross  und  immer 
vollzahlig;  das  Seitendach  ist  etwa  ein  Drittel  so  breit  als  eine 
Decke. 

Von  dieser  Form  kann  die  wahrscheinlich  auf  Weibchen 
aufgestellte  P.  decemsignata  Boheman X1  aus  Assam  nicht 
getrennt  werden.  Im  Museum  von  Helsingfors  ist  der  aus  der 
Sammlung  Mannerheim  beschriebene  Typus  von  decemsignata 
nach  brieflicher  Mitteilung  von  Professor  Salaas  nicht  mehr 
vorhanden.  In  Assam  hat  P.  Cardon  bei  Barway  in  An- 
zahl  und  ausschliesslich  eine  Unterform  von  decemmaculata 
gesammelt,  bei  welcher  ausser  der  Brust  auch  das  Prosternum 
und  die  Schenkelmitte  gebraunt  sind  und  die  Makel  hinter  der 
Schulterbeule  sich  nach  vorne  auf  das  Seitendach  bis  in  dessen 

"Mon.  Cassid.  1    (1850)  62. 
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Basalecke  verlangert;  die  Fliigeldecken  sind  bei  dieser  Form 
kraftiger  punktiert,  die  Rippen  durch  die  begleitenden  Punkt- 
reihen  schwach  angedeutet  (m.  ab.  cardoni  nov.). 

Eine  besonders  in  Ost  Sumatra,  Liangagas  (Dohrn),  Lanka 
Deli  Bedagei  (Kannegieter) ,  Tebing-tinggi  (Schultheiss) ,  Tand- 
jong  Morawa  Serdang  (Hagen),  Ober  Langkat,  verbreitete 
Form  (macularia  subsp.  nov.),  von  welcher  mir  auch  je  ein 
Stuck  von  Perak  auf  Malacca  (Doherty)  und  Jetebu  (?)  vorliegt, 
unterscheidet  sich  von  der  Nominatform  durch  flachere  Wol- 
bung,  die  wesentlich  breiteren,  nach  hinten  in  beiden  Ge- 
schlechtern  viel  mehr  erweiterte  Fliigeldecken,  breiteres,  fast  die 
halbe  Breite  einer  Decke  erreichendes  Seitendach  und  grossere 
Gestalt   (9x8  bis  10  x  8.5  Millimeter) . 

Ich  war  lange  geneigt,  in  dieser  Form  eine  eigene  Art  zu 
erblicken,  doch  ist  sowohl  die  Penisbildung  vollstandig  die 
gleiche,  wie  auch  besonders  unter  den  von  Dr.  Hagen  gesammel- 
ten  Stucken  aus  dem  Museum  in  Leyden  sich  schwache  Ueber- 
gangsformen  zur  Stammart  zeigen,  die  mir  die  Gewissheit  geben, 
dass  nur  eine  Lokalrasse  vorliegt. 

Die  Typen  von  cardoni  und  macularia  sind  in  meiner  Samm- 
lung;  Cotypen  der  letzteren  in  den  Museen  von  Stettin  und 
Leyden. 

Wahrend  bei  alien  friiher  erwahnten  Formen  die  Farbung  der 
Fuhler  konstant  derart  ist,  dass  nur  das  letzte  Glied  scharf 
abgetrennt  schwarz  ist,  zeigt  sie  sich  bei  der  in  Hinter-Indien 
vorkommenden,  auch  sonst  sehr  abweichenden  Lokalform  als 
schwankend;  die  hieher  gehorenden  Tiere,  die  die  Subspecies 
pallidicornis  Boheman  bilden,  sind  oblong-eiformig,  nach  hinten 
nicht  erweitert,  mit  sehr  schmalem,  dicker  gerandetem  Seiten- 
dach, und  meist  tieferer  und  dichterer  Punktierung  mit  deut- 
licher  herausgehobener  Innenrippe. 

Die  Makeln  auf  Halsschild  und  Fliigeldecken  sind  fast  immer 
klein,  jene  hinter  der  Schulterbeule  fehlt  mitunter,  wahrend 
die  hinter  ihr  stehende  sich  teilen  kann.  Die  Fuhler  sind  ent- 
weder  ganz  gelb  {pallidicornis  Boheman  12  aus  Tenasserim  be- 
schrieben)  oder  vom  dritten  oder  sechsten  Gliede  an  braun  bis 
pechschwarz,  ohne  scharfe  Grenze  (ab.  nigricornis  Baly,13  von 
Laos,  Siam,  mit  welcher  fuscicornis  Weise  14  von  Burma,  Prome, 
Paungde,  Maulmein,  zusammenfallt) . 

12Mon.   Cassid.    1    (1850)    61. 
"Journ.  Ent.  2    (1863)   9. 
"Deutsch.  Ent.  Zeitschr.   (1897)    101. 


28,3  Spaeth:  Prioptera  431 

Bei  einem  von  Heifer  in  Tenasserim  gesammelten  Weibchen, 
das  in  der  Korperform  mit  der  Siam-Rasse  ganz  ubereinstimmt, 
ist  nur  das  letzte  Fiihlerglied  scharf  abgesetzt  schwarz.  Gros- 
sed x  6  bis  9.5  x  7  Millimeter. 

Die  Penisform  ist  bei  alien  Formen  gleich;  diinn,  erst  wenig 
erweitert,  dann  kurz  verengt,  ohne  Ausrandung,  mit  scharfer 
Spitze. 

Prioptera  scheerpeltzi  sp.  no  v. 

$ ,  latius,  9 ,  minus  late  obovata,  convexa,  sat  nitida,  rufo- 
testacea,  antennarum  apice,  plaga  transversa  pectoris  lituraque 
obsoleta  pone  medium  protecto  piceis;  prothorax  lobo  non  fo- 
veolato,  lateribus  vix  rotundatis;  elytra  basi  haud  retusa,  sat 
crebre  et  profunde,  apice  vix  subtilius,  subrugose  vage  punctata, 
utrinque  trifoveolata. 

S  :  10  x  8,   9  :  10.5  x  8  mm.  coll.  Spaeth. 

Ins.  Soemba  (Solemba  ?)  et  Patadalu. 

Rotlich  gelbbraun,  die  vier  oder  ftinf  letzten  Fuhlerglieder 
allmahlig  in  pechbraun  iibergehend,  ohne  scharf e  Grenze;  die- 
selbe  Farbung  hat  eine  schmale  Quermakel  hinten  auf  der 
Brust  und  eine  kleine  wischformige  Makel  innen  auf  dem  Seit- 
endach  hinter  der  Mitte;  bei  dem  Mannchen  ist  (zufallig)  auch 
der  Raum  hinter  der  Schulterbeule  leicht  gebraunt. 

Von  verhaltnismassig  schlanker  Gestalt;  das  Mannchen  ist 
breiter  und  kiirzer,  hinten  mehr  verbreitert,  an  der  Spitze 
schneller  verrundet;  die  grosste  Breite  liegt  bei  beiden  Ge- 
schlechtern  hinter  der  Mitte  der  Fliigeldecken;  die  Fuhler  des 
Mannchens  sind  wenig  langer,  das  Seitendach  breiter,  weniger 
geneigt. 

Die  Seiten  des  Halsschildes  sind  hinten  gerade,  dabei  schwach 
divergierend,  so  dass  die  Hinterecken  etwas  spitzwinklig  sind; 
die  Scheibe  ist  glatt,  ohne  Grubchen  vor  dem  Schildchen,  die 
Seiten  durch  eine  bis  an  die  Basis  reichende  Furche  breit  abge- 
setzt. Die  Fliigeldecken  sind  an  den  Seiten  geradlinig,  sehr 
schwach  (Weibchen)  oder  massig  (Mannchen)  erweitert,  das 
Basaldreieck  ist  schwach  eingedriickt ;  die  Profillinie  f allt  hinten 
geradlinig,  vorne  steiler  ab;  eine  undeutliche,  breite,  schwach 
hinausgewolbte  Leiste  begrenzt  die  Seiten  des  Basaldreiecks 
und  endet  vorne  in  eine  glatte  Beule ;  sie  erlischt,  ebenso  wie  die 
aussere,  schwachere  Rippe  schon  neben  dem  Hauptgriibchen. 
Die  Scheibe  ist  ziemlich  dicht,  vorne  aussen  grob  runzelig, 
hinten  wenig  feiner  punktiert;  die  Punkte  sind  oft  im  Grunde 
dunkler  und  stehen  verworren ;  in  den  Grubchen  sind  die  Punkte 
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zerstreuter  und  grober;  die  Hauptgrube  ist  gross  und  ziemlich 
tief.  Der  Penis  ist  loffelformig,  langsam  aber  ziemlich  stark 
erweitert,  dann  geradlinig  zugespitzt  und  kurz  quer  abgestutzt. 
Ich  widme  diese  schone  Art  meinem  Freunde,  Herrn  Professor 
Otto  Scheerpeltz  in  Wien,  dem  bekannten  Staphylinen-For- 
scher,  der  die  Liebenswurdigkeit  hatte  die  zu  dieser  Arbeit 
erforderlichen  Zeichnungen  in  seiner  bekannten  vorzuglichen 
Art  anzufertigen. 

Prioptera  timorensis  sp.  nov. 

Ovalis,  modice  convexa,  haud  nitida,  testacea,  antennis  arti- 
culis  duobus  primis  exceptis  nigris,  elytris  maculis  duabus  ni- 
gris,  prima  elongata  pone  callum  humeralem,  alterna  trans- 
versa in  protecto  pone  medium,  pectore  macula  nigra  transversa, 
epipleuris  macula  transversa  pone  medium;  antennae  minus 
elongatae,  in  mare  vix  dimidio  longiores;  prothorax  rugulosus, 
indistincte  punctatus,  medio  canalicula  postice  abbreviata ; 
elytra  breviter  pubescentia,  sat  prof unde  et  dense  vage  ruguloso- 
punctata,  interstitiis  hicillic  callose  confluentibus,  leviter  con- 
vexa, basi  vix  retusa,  nee  gibbosa,  utrinque  foveolis  tribus  latis 
nee  profundis,  distinctius  punctatis;  protectum  angustum  sub- 
laeve,  vel  (  $  )  deplanatum  et  latius,  vel  (  9  )  subdeflexum  et 
angustius.     9x7  mm. 

Timor,  Koupang  (Mus.  Leiden). 

Durch  die  grobe  Runzelung  des  Halsschildes  und  die  Behaar- 
ung  der  Fliigeldecken  von  alien  anderen  Arten  verschieden. 

Massig  gewolbt,  eiformig  mit  der  grossten  Breite  hinter  der 
Mitte  der  Fliigeldecken;  braunlichgelb,  die  Fiihler  mit  Aus- 
nahme  der  ersten  zwei  Glieder  und  eine  Quermakel  hinten  auf 
der  Brust  schwarz;  auf  den  Fliigeldecken  eine  strichformige 
schwarze  Makel  am  Rande  der  Scheibe  hinter  der  Schulterbeule 
und  eine  quere,  auch  unterseits  sichtbare  bis  an  den  Rand  rei- 
chende  Querbinde  hinter  der  Mitte  des  Seitendaches. 

Halsschild  doppelt  so  breit  als  lang,  vorne  weit  ausgerandet, 
mit  senkrecht  zur  Basis  verlaufenden  Seiten;  Scheibe  und 
Vordach  sind,  erstere  grober,  letzteres  feiner  gerunzelt,  ebenso 
der  Mittellappen,  die  Scheibe  mit  einer  scharf  eingeschnittenen, 
hinten  abgekurzten,  schmalen  Rinne.  Fliigeldecken  an  der  Ba- 
sis von  der  Breite  der  Halsschildbasis,  in  beiden  Geschlechtern 
ohne  Ausrandung  in  schwachem  Bogen  bis  uber  die  Mitte  er- 
weitert, im  Basaldreieck  sehr  schwach  eingedriickt,  ohne  Hocker 
aber  mit  schwach  winklig  gebrochener  Profillinie,  mit  je  einer 
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glatten,  glanzenden,  verhaltnismassig  hohen  Beule  neben  dem 
Schildchen,  grob,  tief  und  ziemlich  dicht,  uberall  gleicti  stark 
runzelig  punktiert  und  mit  kurzen,  abstehenden,  greisen  Har- 
chen  besetzt;  die  Nahtkante  glatt  und  erhaben;  die  Zwischen- 
raume  stellenweise  schwielig  und  darmartig  gerunzelt. 

Das  Seitendach  beim  Mannchen  breiter  und  flacher  ausge- 
breitet  als  beim  Weibchen,  viel  f einer  als  die  Scheibe  gerunzelt, 
fast  glatt;  die  Epipleuren  fein  und  kurz  abstehend  behaart. 

Die  Fuhler  sind  beim  Mannchen  reichlich  von  der  halben 
Korperlange,  ihr  letztes  Glied  ist  um  die  Halfte  langer  als  das 
vorletzte;  beim  Weibchen  sind  sie  um  die  Halfte  kiirfcer,  das 
letzte  Glied  wenig  langer  als  das  zehnte;  in  beiden  Geschlech- 
tern  sind  sie  bis  zur  Spitze  nicht  verdickt. 

C.  Fliigeldecken  gestreift-punktiert 

Prioptera  prognata  sp.  nov. 

$  :  Obovata,  parum  convexa,  nitida,  rufo-testacea,  capite, 
antennarum  articulo  apicali,  plaga  transversa  pectoris,  abdomine 
medio  nigris,  vitta  pone  medium  protecti  atro-cyanescente ;  pro- 
thorax  lateribus  postice  subrectis,  lobo  non  foveolato;  elytra 
sensim  ampliata,  apice  breviter  rotundato,  disco  non  gibboso, 
obsolete  trifoveolato,  profunde,  subregulariter  striato-punctato, 
interstitiis  leviter  convexis,  alternis  intus  subelevatis;  protec- 
tum  basi  angustum,  medio  sat  latum,  parum  declive.     8x6  mm. 

Darjeeling   (Moffarts) . 

Von  auffallend  kleiner  Gestalt,  durch  die  tief  punktiert- 
gestreiften  Fliigeldecken  sehr  ausgezeichnet ;  keiner  anderen 
Art  ahnlich.  Verkehrt-eiformig,  vor  der  Spitze  am  breitesten, 
stark  glanzend,  wenig  gewolbt,  braungelb  mit  gesattigterer 
Farbung  der  Scheiben  des  Halsschildes  und  der  Fliigeldecken; 
der  ganze  Kopf  mit  Ausnahme  des  Mundes  (nicht  bios  wie  bei 
vielen  anderen  Arten,  der  Scheitel!),  das  letzte  Fuhlerglied, 
eine  breite  Querbinde  hinten  auf  der  Brust,  und  kurze  Quer- 
binden  auf  den  ersten  Sterniten  schwarz;  auf  dem  Seitendache 
hinter  der  breitesten  Stelle  eine  schwarz-blaue  metallische 
Makel. 

Die  Fuhler  sehr  kurz,  kaum  von  doppelter  Halsschildlange ; 
die  ausseren  Glieder  nur  wenig  langer  als  breit,  das  letzte 
um  die  Halfte  langer.  Halsschild  doppelt  so  breit  als  lang, 
vorne  massig  tief  ausgebuchtet,  mit  breit  verrundeten  Vorder- 
ecken,   vorne   starker,    dann   schwach   gerundeten    Seiten    und 
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fast  rechtwinkligen  Hinterecken;  die  Scheibe  glatt,  mit  leb- 
haftem  Glanze,  hinten  ohne  Grlibchen,  an  den  Seiten  mit  vor 
der  Basis  erloschenden  Rinnen.  Die  Fliigeldecken  sind  bis  zu 
ihrer  breitesten  Stelle  ohne  Buchtung,  geradlinig  erweitert, 
hinten  kurz  verrundet,  gleichmassig  aber  wenig  gewolbt,  ohne 
Eindruck  im  Basaldreieck ;  auf  jeder  Decke  zehn  grobe,  auch  vor 
der  Spitze  nur  wenig  schwachere  Punktstreifen,  davon  der  erste, 
zweite,  und  siebente  bis  zehnte  fast  regelmassig,  die  inneren 
etwas  verworren  und  runzelig;  der  zweite,  vierte,  und  sechste 
Zwischenraum  sind  etwas  breiter  und  hoher;  die  grober  punk- 
tierte  Hauptgrube  liegt  zwischen  dem  zweiten  und  vierten,  so 
dass  der  dritte  Zwischenraum  in  ihr  verschwindet ;  die  anderen 
zwei  Grubchen  sind  viel  seichter  und  liegen  zusammenfliessend 
hinter  einander  zwischen  dem  vierten  und  sechsten  Zwischen- 
raum. Das  Seitendach  ist  an  der  Basis  schmal,  dann  schwach 
verbreitert,  etwas  geneigt,  glatt. 

Ein  Weibchen  in  meiner  Sammlung,  das  ich  vor  vielen  Jahren 
von  Herrn  R.  Clavareau  erhalten  hatte. 

Genus  PRIOPTERA  Hope 

deoempustulata  Boheman;  Hinter-Indien,  Sumatra,  Java. 

decempustulata  Boheman  ab.  parumguttata  nov.;  Malacca. 

decempustulata  Boheman  subsp.  borneensis  nov.;  Slid  Borneo. 

nigricollis  Weise;  Nias. 

sarawacensis  Spaeth;  Borneo. 

yicina  sp.  nov.;  Sud  Palawan. 

octopunctata  Fabricius;  Java,  Sud  Borneo. 

octopunctata  Fabricius  ab.  fumigata  nov.;  Java. 

octopunctata  Fabricius  ab.  bipuncticollis  Boheman;  Java. 

octopunctata  Fabricius  ab.  picicollis  nov.;  Java. 

schultzei  Weise;  Mindoro. 

octomaculata  Boheman;  Java,  Sumatra. 

gibbosa  Baly;  Tringanee   (Malacca). 

atricornis  Spaeth;  Borneo.' 

nigricomis  Weise. 
gibbifera  sp.  nov.;  Sudost  Borneo, 
sumatrana  Weise;  Nias,  Sumatra  (?). 
morigera  sp.  nov.;  Palawan,  Balabac. 
privigna  Boheman;  Java,  Sumatra, 
puellaris  sp.  nov.;  Sumatra, 
decemstillata  Boheman;  Darjeeling. 
andrewesi  Weise;  Burma, 
maerkeli  Boheman;  Java, 
quadriimpressa  Boheman;   Java, 
palawanica  Weise;  Palawan, 
bimaculata  Thunberg;   Hinter-Indien. 

bimaculata  Thunberg  ab.  impustulata  Boheman. 
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rugosipennis  Spaeth;  Ost  Sumatra. 

sexmaculata  Boheman;    Hinter-Indien,   Tonking. 

maculipennis  Boheman;  Assam,  Burma. 

punctipennis  Wagener. 

rugosa  Baly. 
secreta  sp.  nov.;  Laos, 
encausta  sp.  nov.;  Cochinchina. 
putlica  sp.  nov.;  Sud  China,  Yunnan, 
cerata  sp.  nov.;  Cochinchina. 
opima  sp.  nov.;  Tonking. 
westermanni  Boheman;  Laos,  Assam, 
multiplagiata  Wagener;  Andaman, 
chinensis  Fabricius;    Sud  China,  Yunnan. 

satrapa  Boheman. 
bisignata  Boheman;  China  bis  Shantung, 
bisignata  Boheman  subsp.  pallida  Wagener;  Yunnan, 
angusta  Spaeth;  Formosa, 
whitei  Boheman;  Central  China, 
whitei  Boheman  ab.  trabeata  Fairmaire. 
bakeri  sp.  nov.;  Mindanao, 
latissima  Wagener;  Luzon, 
sospes  sp.  nov.;  Mindanao, 
immaculata  Wagener;   Philippinen. 

immaculata  Wagener  ab.  fuscopunctata  Weise;  Luzon,  Basilan. 
subopaca  sp.  nov.;  Mindanao, 
octopustulata  Boheman;  Philippinen,  Bukidnon. 
trux  sp.  nov.;  Molukken. 
ceramensis  sp.  nov.;  Ceram. 
amboinica  sp.  nov.;  Amboina,  Ocliasers. 
octonotata  Boheman;  Celebes,  Aru. 
sulana  sp.  nov.;  Sula  Besi   (Molukken). 
joloana  sp.  nov.;  Jolo. 
sinuata  Olivier;  Philippinen. 

sinuata  Olivier  ab.  decemnotata  Boheman. 

sinuata  Olivier  ab.  quadrisignata  Boheman. 

deficiens  Weise. 

deficiens  Weise  ab.   binotata  Boheman. 
ramigera  Boheman;  Celebes, 
ramigera  Boheman  ab.  fignrata  Weise. 
impacata  sp.  nov.;  Celebes. 

decemmaculata  Boheman;  Slid  Himalaya,  Assam, 
decemsignata  Boheman. 

decemsignata  Boheman  ab.  cardoni  nov.;  Assam, 
decemsignata  Boheman  subsp.  macularia  nov.;  Sumatra,  Perak. 
decemsignata  Boheman  subsp.  pallidicornis  Boheman;   Hinter-Indien. 
decemsignata  Boheman  ab.  nigricornis  Baly;  Burma,  Laos,  Siam. 
decemsignata  Boheman  ab.  fnscicornis.   Weise. 
scheerpeltzi  sp.  nov.;   Solemba,  Patadalu. 
timorensis  sp.  nov.;  Timor, 
prognata  sp.  nov.;  Darjeeling. 


ILLUSTRATIONEN 

[Forceps    in    Seitenansicht    und    in    Vorderansicht.     Zeichnungen    verfasst    von    Scheerpeltz.] 

Tafel  1 

Fig.  1.  Prioptera  decempustulata  Boheman. 

2.  Prioptera  sarawacensis  Spaeth. 

3.  Prioptera  vicina  sp.  *iov. 

4.  Prioptera  octopunctata  Fabricius. 

5.  Prioptera  pudica  sp.  nov. 

6.  Prioptera  secreta  sp.  nov. 

7.  Prioptera  cerata  sp.  nov. 

8.  Prioptera  encausta  sp.  nov. 

9.  Prioptera  opima  sp.  nov. 

10.  Prioptera  westermanni  Boheman. 

11.  Prioptera  multiplagiata  Wagener. 

12.  Prioptera  bisignata  Boheman. 

Tafel  2 

Fig.  1.  Prioptera  angusta  Spaeth. 

2.  Prioptera  chinensis  Fabricius. 

3.  Pripptera  latissima  Wagener. 

4.  Prioptera  sospes  sp.  nov. 

5.  Prioptera  octopustulata  Boheman. 

6.  Prioptera  subopaca  sp.  nov. 

7.  Prioptera  immaculata  Wagener. 

8.  Prioptera  decemmaculata  Boheman. 

9.  Prioptera  impacata  sp.  nov. 

10.  Prioptera  figurata  Weise. 

11.  Prioptera  scheerpeltzi  sp.  nov. 

12.  Prioptera  sinuata  Olivier. 

13.  Prioptera  joloana  sp.  nov. 

14.  Prioptera  trux  sp.  nov. 
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NOUVELLES  FOURMIS  DES  PHILIPPINES 

Par  Carlo  Menozzi 
Chiavari,  Italy 
UNE  PLANCHE 

Les  interessantes  fourmis  decrites  ci-dessous  m'on  ete  com- 
muniquees  ou  donnees  par  M.  C.  F.  Baker,  professeur  aux  Phil- 
ippine College  of  Agriculture  de  Los  Banos,  que  en  remercie  bien 
vivement.  Elles  montrent  que  la  faune  myrmecologique  des 
lies  Philippines  est  encore  assez  peu. 

DORYLINi€ 
Aenictus  bakeri  sp.  nov. 

Male. — Brun  roussatre;  pattes,  mandibules,  antennes  roux 
brunatre  clair.  Pilosite  dressee,  sur  les  mandibules,  les  scapes 
et  les  pattes,  et  d'un  couleur  jaunatre.  Pubescence  assez  dense 
sur  les  funicules,  sur  les  cotes  du  thorax  et  sur  l'abdomen.  Lisse 
et  luisant  surtout  sur  la  tete  et  le  thorax,  avec  une  fine  ponctua- 
tion  pilifere. 

Tete,  avec  les  yeux,  d'un  tiers  plus  large  que  longue  f  ortement 
concave  en  devant,  a  bord  cervical  legerement  convexe,  et  Tante- 
rieur  faiblement  echancre  au  milieu.  Derriere  la  tete,  les  bords 
de  Tocciput  sont  a  $eu  pres  droits  fort  convergent  vers  Tarticu- 
lation,  et  prolongees  en  un  col.  Les  mandibules  deux  fois  plus 
longues  que  la  largeur  de  la  tete,  et  environ  cinq  fois  plus 
longues  que  leur  largeur  maxime ;  subcylindrique,  presque  droites 
dans  leur  moitie  basale  se  recourbent  assez  dans  leur  tiers 
terminal  qui  finit  en  pointe  aigue.  Fossettes  antennaires  pro- 
f ondes,  occupant  a  peu  pres  la  moitie  de  Pespace  entre  les  yeux  et 
les  aretes  frontal.  Celles-ci  se  terminent  au  niveau  du  milieu  des 
yeux.  Scape  fortement  comprime  dans  son  moitie  distale,  en- 
virons une  fois  plus  long  que  large,  atteint  Tocelle  posterieur. 
Premier  article  du  f unicule  presque  deux  fois  plus  long  que  epais, 
les  deux  suivantes  a  peine  plus  epais  que  longs,  tous  les  autres, 
excepte  le  dernier,  beaucoup  plus  epais  que  longs.  Yeux  grands 
et  occupant  tout  les  cotes  de  la  tete.  Ocelles,  assez  grands,  perche 
sur  une  eminence  du  vertex ;  Tintervalle  qui  separe  Tocelles  late- 
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raux  du  median  est  pres  de  deux  fois  plus  large  que  Jeur  diametre, 
et  celui  qui  le  separe  des  yeux  plus  de  trois  fois. 

Thorax  ainsi  large  que  la  tete ;  pronotum  tres  courte,  peu  con- 
vexe  devant;  cmesonotum  dirige  horizontalement  d'arriere  en 
avant,  deux  fois  plus  long  que  large ;  scutellum  assez  proeminent ; 
face  declive  de  Tepinotum  vertical,  et  un  peu  cachee  sous  le 
scutellum.  Noeud  du  pedicule  bien  plus  large  que  long,  les  bords 
lateraux  convexes,  releves,  et  peu  prolonges  en  arriere,  face 
superieure  fortement  concave. 

Gastre  cylindrique,  non  plus  epais  que  le  thorax.  Stipites  de 
1'armure  genitale  triangulaires,  les  volselle  glabre,  etroites  et 
beaucoup  plus  longue  que  les  valvules  de  la  paramere  interne, 
lesquels  sont  paralleles  et  longuement  bifurque. 

Pattes  courtes ;  cuisses  brusquement  et  fortement  renflees  dans 
leur  tiers  distal. 

Ailes  enfumees  de  brun  roussatre. 

Long.  7.3  mill. 

Iligan,  Lanao,  Mindanao. 

Je  ne  crois  pas  faire  erreur  en  rattachant  cette  forme  a  A. 
punctiventris  Em.  dont  il  differe  par  sa  taille  plus  grande,  par 
ses  ocelles  perche  sur  une  eminence  du  vertex,  mais  surtout  par 
la  conformation  de  sa  tete  (voir  la  fig.  1). 

Stictoponera  stylata  sp.  nov. 

Ouvriere. — Corps  couleur  de  poix;  epistome,  mandibules,  an- 
tennes,  hanches,  tibias,  et  tarses  roux  brunatre  clair,  cuisses 
brun  fonce.  Pilosite  des  pattes  et  antennas  pas  tres  longue, 
clairsemes  et  de  couleur  roussatre.  Assez  luisante.  Sculpture 
consistant  en  points-fossettes  tres  grossiers,  assez  confluentes 
sur  la  tete  et  le  thorax,  plus  espaces  sur  le  petiole  et  le  postpe- 
tiole  dont  est  en  partie,  posterieurement,  lisse  comme  le  reste  de 
Tabdomen.  Une  pubescence  courte  sort  des  fossettes,  et  ne  se 
remarque  guere  que  de  profil. 

Tete  beaucoup  plus  large  derriere  que  devant,  environ  un 
tiers  plus  longue  que  large,  profondament  et  largement  echan- 
cree  a  son  bord  occipital,  avec  les  angles  posterieur  fort  saillants. 
Mandibules  triangulaires,  submates,  espacement  striees.  Epi- 
stome ruguex,  fortement  empressionee  le  long  du  bord  anterieur 
qui  est  avance  en  pointe,  au  milieu,  sur  la  bouche.  Aire  f rontale 
petite  mais  bien  distincte.  Aretes  frontales  ecartees  Tune  de 
Tautre  et  faiblement  sinuees.  Le  scape  depasse  le  bord  occipital 
d'un  tiers,  sa  moitie  distale  est  plus  epaisse  que  Tautre  moitie 
laquelle  est  un  peu  arquee.     Les  articles  1  a  7  du  funicle  sont 
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bien  plus  longs  que  epais,  les  trois  suivants  a  peu  prfcs  subegaux, 
Tarticle  terminal  est  plus  de  deux  fois  et  demi  ainsi  long 
qu'epais.  Yeux  fortement  bombes,  et  places  au  dessus  du  milieu 
des  cotes  de  la  tete. 

Dos  du  thorax  mediocrement  convexe;  suture  promesonotale 
et  mesoepinotale  imprimees  par  un  tres  faible  sillon  mais  bien 
visible.  Le  pronotum  a  deux  epaules  distinctes,  subdentiformes, 
ainsi  long  que  large.  Mesonotum^ine  fois  et  demi  plus  long  que 
large.  Profil  de  Fepinotum  f  aiblement  anguleux ;  la  face  basale 
derriere  est  ainsi  large  que  longue,  plane,  et  d'une  moitie  plus 
courte  que  la  declive;  celle-ci  descend  en  pente  douce,  avec  ses 
bords  tres  nets.  Petiole  J  plus  long  que  large,  derriere  il  est 
£  plus  large  que  devant;  les  cotes  convergents  en  avant  dans 
leur  tiers  anterieur ;  vu  de  profil  la  face  superieure  de  cet  article 
est  fort  convexe  et  s'abaisse  fortement  en  arriere ;  le  dessous  pre- 
sente  vers  Tarticulation  anterieure  une  large  appendice  trian- 
gulaire  dirigee  en  avant.  Article  du  postpetiole  beaucoup  plus 
large  et  i  plus  long  que  le  petiole,  avec  les  cotes  convexe;  la 
face  anterieure  tronque  et  uni  a  celle  inf erieure  par  un  angle  aigu. 

Premier  article  du  gastre  plus  large  que  long,  presque  ainsi 
large  que  la  moitie  de  la  longueur  du  postpetiole. 

Hanche  de  pattes  posterieures  armee  d'une  courte  epine. 

Long.  8.7  mill. 

Mount  Maquiling,  Laguna,  Luzon. 

Cette  espece  differe  de  S.  biroi  Em.  par  sa  plus  grande  taille 
(5.5  mill,  en  S.  biroi),  par  la  tete  plus  long  que  large,  par  les 
yeux  deplaces  en  arriere  du  milieu  des  cotes  de  la  tete,  et  par  la 
grande  appendice  au  dessous  du  petiole. 

Trapeziopelta  philippinensis  sp.  nov. 

Ouvriere. — D'un  brun  de  poix  ca  et  la  un  peu  roussatre;  man- 
dibules,  antennes,  epistome,  aretes  frontales,  pattes,  et  extre- 
mite  de  Tabdomen  roussatre.  Partout  des  gros  points  espaces; 
le  mesonotum,  Tepinotum,  et  le  pedicule  fortement  striees  longi- 
tudirialement  et  mats,  le  reste  sans  sculpture  fondamental  et 
luisante.  Une  pilosite  fine,  pas  tres  longue,  abondante  sur  la 
tete,  scapes  et  pattes,  tres  rare,  mais  beaucoup  plus  longue  (en- 
viron le  double)  sur  le  reste  du  corps;  les  funicules  ont  une  fine 
pubescence. 

Tete  (sans  les  mandibules)  distinctament  un  peu  plus  large 
que  longue,  a  cotes  convexe,  le  bord  posterieur  faiblement  con- 
cave. Mandibules  lineaires,  presque  ainsi  longue  que  la  f  de  la 
tete,  assez  luisantes,  avec  quelques  points  d'ou  sortens  des  poils 
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tres  fins ;  au  dela  du  milieu  de  leur  longueur  le  bord  masticateur 
est  arme  de  deux  dents  qui  sont  reunis  par  une  crete  longitudinal, 
depuis  ces  dents  elles  sont  f ortement  creusees  en  forme  de  faux, 
munis,  apres  Tentaillure,  d'un  petit  dent,  et  finissant  en  pointe 
aigue.  Epistome  formant  un  bord  etroit  le  long  de  la  bouche, 
surplombe  par  les  aretes  frontales  entre  lesquelles  il  se  prolonge 
un  peu  en  forme  de  coin;  la  partie  plus  haute  de  Tepistome 
s'avance  en  un  long  lobe  qui  get  pourvu  au  bord  anterieur  d'une 
prof onde  echancrure  en  demi-lune  limitee  lateralement  par  deux 
appendices  dentif ormes  obliquement  tronquees.  Aretes .  fron- 
tales relativament  petits,  et  peu  elargies  en  avant.  Sillon  fron- 
tal profond  surtout  en  arriere,  n'atteignant  pas  le  milieu  de  la 
longueur  de  la  tete.  Le  scape  atteint  assez  exactement  le  bord 
posterieur  de  la  tete.  Articles  2  a  7  du  funicule  un  peu  plus 
longs  que  epais,  les  dernieres  quatre  formant  une  massue  bien 
distincte,  et  ils  sont  (excepte  le  derniere)  un  tiers  plus  longs  que 
epais.  Yeux  bien  develloppes,  ovales  et  situes  en  avant  du  milieu 
des  cotes  de  la  tete. 

Thorax  etroit,  un  peu  plus  etroit  que  la  tete ;  son  profil  dorsal 
f aiblement  convexe.  Pronotum  a  cotes  obtusament  bordees,  dis- 
tinctement  plus  large  que  long,  avec  les  angles  anterieurs  arron- 
dis.  Suture  promesonotale  bien  distincte.  Metanotum  petit, 
plus  courte  que  le  pronotum.  Suture  mesoepinotale  fortement 
imprimee  et  formant  une  ligne  concave.  Face  declive  de  l'epi- 
notum  plus  courte  que  la  basale  a  laquelle  elle  passe  par  une 
courbe  tres  peu  rapide.  Noeud  du  pedicule  eleve,  verticalement 
tronque  devant  et  derriere,  presque  ainsi  long  que  large,  a  cotes 
un  peu  comprimes  et  paralleles ;  vu  de  profil  la  face  superieure 
de  cet  article  est  convexe  et  s'abaisse  faiblement  en  avant.  Post- 
petiole  tres  convexe,  un  tiers  plus  large  derriere  que  devant,  ou 
il  est  de  la  meme  largueur  que  le  petiole;  la  devant  et  les  cotes 
a  peine  convexe;  le  dessous  presente  vers  Tarticulation  anterieur 
un  petit  dent.  L'article  suivaht  de  Tabdomen  plus  long  que  le 
postpetiole,  et  bien  plus  large. 

Long.  6.3  mill. 

Tangkulan,  Bukidnon,  Mindanao. 

Cette  espece  est  voisin  de  T.  bidens  Em.,  mais  bien  distincte 
par  sa  taille  plus  grande,  par  la  sculpture  de  mesonotum,  epino- 
tum  et  du  pedicule,  et  par  le  lobe  median  de  Tepistome  plus 
echancre  et  pour  cela  plus  distinctement  bidente.  C'est  la 
premiere  espece  du  genre  habitant  les  lies  Philippines. 
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Centromyrmex  donisthorpei  sp.  nov. 

Femelle. — D'un  jaune  roussatre  a  peine  teint  de  brun  sur  la 
tete  et  le  mesonotum ;  pattes  et  antennes  jaunatres  sale. 

Tete  ovale-rectangulaire,  a  cotes  mediocrement  convexes,  re- 
trecie  devant,  plus  faiblement  derriere,  presque  ainsi  longue 
(sans  les  mandibules)  que  large,  avec  la  face  occipitale  con- 
cave; submat,  par  une  fine  sousculpture,  avec  de  nombreux 
points  assez  gros,  plus  confluentes  sur  les  joues  et  sur  le  front, 
un  peu  plus  espaces  sur  Tocciput ;  f ossettes  antennaires  finement 
striees.  Pubescence  nulle;  pilosite  courte  peu  abondante  et  ob- 
lique. Mandibules  f  ortement  courbees  en  bas,  lisses,  a  fine  ponc- 
tation  eparse  d'ou  sortent  des  poils  dresses,  bord  masticateur 
long,  finement 'et  entierement  denticule.  Bord  anterieur  de 
l'epistome  faiblement  arque,  proeminant  un  peu  en  bosse  de- 
vant les  aretes  frontales,  entre  lesquelles  son  extremite  poste- 
rieure  est  longuement  insinuee  en  con.  Aretes  frontales  assez 
ecartees,  avec  un  lobe  mediocrement  prononce  a  leur  partie  ante- 
rieure.  Sillon  frontal  fort  marque,  posterieurement  il  atteint 
une  large  fossette  triangulaire  entre  laquelle  est  place  Tocelle 
impair.  Le  scape  depasse  d'une  fois  son  epaisseur  le  bord  poste- 
rieur  de  la  tete.  Premier  article  du  funicule  beaucoup  plus  long 
que  le  suivant,  tous,  sauf  le  dernier,  plus  larges  que  long.  Yeux 
plats,  situes  un  peu  en  avant  du  milieu  des  cotes,  ainsi  grands 
que  la  distance  qui  les  separe  du  bord  anterieur  de  la  tete.  L'in- 
tervalle  entre  Tocelle  anterieur  et  les  lateraux  a  peine  plus  grand 
que  le  diametre  de  ces  dernier. 

Pilosite  du  thorax  encore  plus  courte  et  moins  abondante  que 
chez  la  tete;  les  gros  points  encore  plus  espaces  et  marquees 
seulement  sur  le  scude  du  mesonotum,  Tintervalles  entre  ces 
points  presque  lisses  et  luisant;  le  reste  du  thorax  finement 
chagrinee.  Le  pronotum  forme  une  demi-lune  exacte,  avec  le 
bord  anterieur  tranchant  et  un  peu  saillant  au  milieu.  Le  meso- 
notum surplombe  un  peu  le  pronotum,  et  moins  large  que  celui- 
ci,  a  peine  plus  long  que  large  et  borde  anterieurement.  Scutel- 
lum  petit,  ses  angles  anterieurs  fort  prolongees  en  avant  entre 
Pecaille  du  mesonotum  et  les  mesopleures.  Epinotum  avec  la 
face  basale  longue  comme  J  de  la  hauteur  de  la  declive. 

Pedicule  et  abdomen  luisantes ;  le  premier  tout  a  fait  lisse,  le 
second  avec  des  points  comme  chez  la  tete  et  Tecaille  du  meso- 
notum, mais  beaucoup  plus  petits ;  Fun  et  Tautre  a  pilosite  habi- 
tuelle. 
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Noeud  du  pedicule  arrondie  au  sommet,  a  face  anterieur  con- 
cave et  posterieure  convexe,  un  peu  petiole  devant.  Sous  le 
pedicule  une  epine  pointue. 

Abdomen  faiblement  retreci  entre  ses  deux  premier  segments. 

Ailes  assez  fortement  enfumees  de  brun,  densement  pubes- 
centes  et  a  nervures  brunes;  trois  cellules  cubitales,  une  dis- 
coidale,  et  la  cellule  radiale  fermee. 

Long.  7  mill. 

Iligan  (194M)  et  Kolambugan,  Mindanao;  deux  exemplaires. 

Euponera  (Trachymesopus)  myropola  sp.  nov. 

Femelle. — Jaune  roussatre,  plus  dilue  sur  les  appendices; 
gastre  brun  jaunatre.  Tete  et  thorax  opaques,  finement  et  den- 
sement reticule-ponctue ;  pedicule  et  gastre  lisses  et  luisantes. 
Pubescence  assez  abondante,  courte  sur  la  tete  et  le  thorax,  plus 
longue  sur  le  gastre. 

Tete  rectangulaire,  environ  un  tiers  plus  longue  que  large, 
ainsi  etroite  derriere  que  devant,  le  bord  posterieur  droit,  la 
face  occipitale  concave.  Palpes  maxillaires  de  deux  articles. 
Mandibules  luisant,  lisses  avec  quelques  petits  points  epars  d'ou 
sortent  des  poils  dresses,  le  bord  basal  ainsi  long  comme  une 
moitie  du  bord  masticateur,  celui-ci  arme  des  7  petits  dents. 
Epistome  court,  convexe  et  fortement  carene,  son  bord  anterieur 
prolonge  en  avant  et  pourvu  au  milieu  d'une  courte  pointe.  Le 
scape  atteint  environ  le  5  me  ou  le  6  me  posterieur  de  la  tete.  Ar- 
ticles 2  a  6  du  funicule  presque  le  double  plus  epais  que  long; 
Tavant  dernier  est  encore  un  peu  plus  large  que  long  et  le  dernier 
deux  fois  et  demi  plus  long  que  large  et  a  peine  plus  long  que 
les  deux  articles  precedents  reunis.  Yeux  places  au  cinquieme 
anterieur  des  cotes  de  la  tete.  Sillon  frontal  tres  marque,  et 
atteignant  Tocelle  median.    Ocelles  petits. 

Thorax  un  peu  plus  etroit  que  la  tete,  le  dos  plat  sur  le  profil. 
Pronotum  distinctement  plus  long  que  large,  sa  plus  grande  lar- 
gueur  un  peu  en  arriere  du  milieu.  Mesonotum  petit  presque 
ainsi  long  que  le  pronotum.  Scutellum  et  metanotum  petits,  ces 
dernier  un  peu  enforce  et  cache  sous  le  scutellum.  Face  basale 
de  Tepinotum  trapezoidale,  un  quart  a  un  tiers  plus  large  que 
longue,  convexe  d'une  cote  a  Tautre;  face  declive  faiblement 
concave  au  centre,  les  bords  convexes  en  haut,  forment  un  angle 
net  mais  iftousse  avec  la  face  basale.  Ecaille  du  pedicule  ainsi 
haute  que  Tepinotum;  vu  de  profil  elle  est  presque  ainsi  large 
a  la  base  qu'au  sommet  et  deux  fois  plus  haute  que  longue,  le 
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devant  convexe  (Tune  cote  a  Pautre,  la  face  posterieur  concave; 
vu  de  dessus  elle  est  deux  fois  plus  large  que  longue,  en  demi 
cercle  devant,  concave  derriere.  Postpetiole  posterieurement 
une  demi  fois  plus  large  que  le  noeud  du  petiole,  et  un  quart 
plus  large  que  long. 

Gastre  mediocrement  Strangle  entre  le  postpetiole  et  le  seg- 
ment suivant,  celui-ci  pas  plus  long  de  celui-la,  mais  bien  plus 
large. 

Long.  5.7  mill. 

Los  Banos,  Laguna,  Luzon. 

Cette  espece  est  bien  distincte  de  E.  darwini  For.  et  forme 
voisines  par  sa  taille  plus  petite,  par  Tepistome  f  ortement  carene 
et  par  les  dents  des  mandibules  petites.  Elle  est  aussi  moins 
poilue. 

liomyrmex  tagalanus  sp.  nov. 

.  Femelle. — Noire  brunatre;  mandibules,  antennes,  pattes,  et 
bord  posterieur  de  chaque  segments  du  gastre  rouge  brunatre. 
Tete,  thorax,  pedicule,  et  pattes  submats ;  gastre  luisant ;  lisse,  ou 
tres  finement  chagrine,  sauf  le  mesopleure,  Pepinotum  et  pe- 
duncule  stries;  ces  stries,  tres  denses  dans  le  petiole  et  post- 
petiole, s'affancet  peu  a  peu  sur  la  face  basale  de  Pepinotum 
autant  que  posterieurement  est  presque  poll.  Seulement  quel- 
ques  poils  dresses  autour  de  la  bouche,  et  vers  Pextremite  de  Pab- 
domen.  Pubescence  adjacente  tres  fine,  assez  abondant  partout, 
surtout  sur  le  thorax,  scapes  et  pattes. 

Tete  rectangulaire,  longue  2  mill,  et  large  1.6  mill.,  a  bord 
occipital  legerement  concave.  Mandibules  lisses,  avec  quelques 
points  piliferes  epars,  tres  epaisses  et  massives,  armees  de  4 
dents,  le  dernier  plus  robuste.  Epistome  convexe  de  haut  en 
bas,  le  bord  anterieur  largement  mais  peu  profondement  echan- 
cre.  Aretes  frontales  tres  courtes,  ne  depassant  pas  le  niveau 
du  bord  anterieur  des  yeux.  Fossettes  antennaires  profondes. 
Antennes  des  11  articles.  Le  scape  n'atteint  pas  le  tiers  poste- 
rieur de  la  tete.  Premier  article  du  f unicule  ainsi  long  que  les 
trois  suivantes,  2-6  plus  du  double  larges  que  longs,  les  trois 
derniers  forment  une  massue  presque  ainsi  long  que  le  f  du 
reste  de  funicule.  Yeux  faiblement  convexes,  assez  grands, 
places  un  peu  en  avant  du  milieu  des  cot6s  de  la  tete.  Ocelles 
situees  au  fond  des  petites  fossettes. 

Thorax  beaucoup  plus  etroit  que  la  tete,  rectangulaire,  deux 
fois  et  demi  plus  long  que  large  a  cotes  presque  paralleles,  un 
peu  rentrant  au  milieu.    Pronotum  court,  bord6  d'un  arete  nette. 
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Disque  du  mesonotum  plus  etroit  en  avant  que  en  arriere,  a 
bord  anterieur  arrondi,  le  posterieur  tronque  avec  les  angles 
obliquament  emussees.  Le  scutellum  ainsi  grand  que  la  face 
basale  de  l'epinotum.  Le  metanotum  tres  etroit  et  a  peine  mani- 
feste  en  dessus.  Les  deux  faces  de  l'epinotum  subegales  for- 
mant  ensemble  un  angle  tres  arrondi. 

Le  noeud  du  petiole  vu  par  dessus  est  deux  fois  plus  large 
que  long,  avec  les  cotes  prolonges  en  pointe  en  avant,  assez 
concave  d'avant  en  arriere  et  legerement  sillone  en  long  au 
milieu ;  vu  de  cote  il  est  beaucoup  plus  haut  que  long ;  en  dessous 
est  pourve  d'une  tres  large  appendice.  Postpetiole  plus  large 
que  le  noeud  du  petiole,  un  tiers  plus  large  que  long,  fortement 
et  largement  concave  dans  la  moitie  anterieur;  ses  cotes  font 
legerement  saille  en  dehors  et  les  angles  anterieurs  sont  un  peu 
prolonges  en  avant;  au  dessus  on  remarque  un  fort  dent  assez 
long,  avec  Tapex  recourbe  en  arriere. 

Gastre  etroit,  allonge  et  cylindrique,  presque  comme  chez  le 
femelles  de  Solenopsis.  Pattes  courtes  et  robuste;  femur  corn- 
primes,  surtout  Tanterieurs. 

Ailes  jaunatres  clair,  a  nervures  brun  fonce. 

Long.  9.3  mill. 

Kolambugan,  Lanao,  Mindanao. 

Vollenhovia  ambitiosa  sp.  nov. 

Femelle. — D'un  roux  brunatre  ou  d'un  brun  rougeatre;  men- 
bres  et  mandibules  d'un  jaune  roussatre.  Pilosite  a  demi-cou- 
chee  sur  le  corps  et  sur  les  menbres,  assez  abondant,  mais  pas 
longue,  passant  a  la  pubescence  et  entierement  roussatre  ou 
d'un  rouge  jaunatre.  Dessus  de  la  tete,  pronotum  et  mesonotum 
(y  compris  les  flancs  des  ces  deux  segments)  sauf  un  espace 
longitudinal  lisse  au  milieu  de  ce  segment,  regulierement  et 
fortement  rides  reticules ;  scutellum,  epinotum,  peduncule  et  gas- 
tre lisses  et  luisants. 

Tete  a  peine  plus  longue  que  large;  les  cotes  faiblement  con- 
vexes,  le  bord  posterieur  presque  droit,  la  face  occipitale  con- 
cave. Mandibules  submates,  courtes,  avec  quelques  gros  points, 
armees  de  cinq  dents.  Epistome  etroit  fortement  bicarene  et 
creuse  au  milieu  de  son  bord  anterieur.  Aire  frontale  petite 
mais  tres  bien  distincte  et  luisante.  Aretes  frontales  ainsi  longs 
que  une  moitie  de  Tintervalle  entre  ses  extremites  anterieurs. 
Le  scape,  arque  a  la  base,  un  peu  epais  dans  sa  moitie  distale, 
atteint  presque  le  milieu  de  la  tete.  Articles  2  a  9  du  funicule 
bien  plus  larges  que  longs.     Massue  nettement  des  trois  articles. 
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Les  yeux  situes  au  milieu  des  cotes  de  la  tete.  Ocelles  petits; 
le  median  est  atteint  par  un  sillon  frontal  faiblement  marque, 
mais  large,  sans  sculpture  et  assez  luisant. 

Thorax  non  plus  large  que  la  tete.  Pronotum  subborde  ant6- 
rieurement,  a  angles  tres  nets.  Face  declive  de  Tepinotum 
oblique,  concave,  quatre  fois  plus  longue  que  la  face  basale. 
Pedicule  du  petiole  pas  plus  long  que  son  noeud;  ce  dernier 
faiblement  biconcave  de  profil,  obtus  en  haut,  et  bien  plus  haut 
que  long;  au  dessous  de  l'extremite  anterieur  une  petite  ap- 
pendice  comprime.  Postpetiole  convexe,  plus  large  que  long, 
et  plus  bas  que  le  noeud  du  petiole;  le  dessous  est  pourvu  d'un 
dent  au  bord  anterieur. 

Gastre  relativement  petit. 

Long.  6.3  mill. 

Tangkulan,  Bukidnon,  Mindanao. 

Le  dent  au-dessous  du  postpetiole  caracterise  tres  bien  cette 
nouvelle  espece  de  Vollenhovia. 

Crematogaster  (Physocrema)  bakeri  sp.  nov. 

Ouvriere. — D'un  brun  rougeatre  clair;  dessus  de  la  tete  et 
extremite  du  gastre  brunatres.  Assez  luisante.  Faiblement 
diagrine  et  parsemee  de  tres  petits  points  piliferes.  Sans  poils 
dressees,  sauf  une  rangee  le  long  du  bord  anterieur  de  l'epistome, 
le  reste  avec  une  fine  pubescence  adjacente  eparse. 

Tete  carree,  un  peu  plus  longue  que  large,  ainsi  large  devant 
que  derriere,  a  cotes  faiblement  convexes,  et  echancree  derriere. 
Mandibules  fortement  striees  pontuees,  a  bord  externe  a  peine 
convexe,  armees  de  4  (ou  5?)  dents.  Epistome  peu  convexe  en 
avant,  plus  fortement  en  arriere,  son  bord  anterieur  arque  au 
milieu,  echancre  sur  les  cotes.  Aretes  frontales  un  peu  rap- 
prochees  devant,  divergeant  mediocrement  en  arriere  ou  elles  sont 
prolongees  jusqu'au  bord  anterieur  des  yeux.  Ceux-ci  ovales, 
plutot  petits,  et  places  en  arriere  du  millieu  des  cot6s  de  la  tete. 
Le  scape  grele  et  faiblement  courbe  k  la  base,  depasse  le  bord 
occipital  d'environ  deux  fois  son  epaisseur.  Articles  2  h  6  du 
funicule  un  peu  plus  epais  que  longs.  Massue  des  trois  articles. 
Fossettes  antennaires  profondes. 

Promesonotum  assez  petit,  beaucoup  plus  etroit  que  la  tete  et 
divise  de  Tepinotum  par  un  fort  etranglement  et  par  une  suture 
mesoepinotale  bien  distincte.  Epinotum  ainsi  large  que  la  tete, 
et  plus  large,  presque  de  £  que  le  promesonotum;  le  profil  est 
fortement  convexe  (gibbeux)  dans  sa  moitie  anterieur  pedant 
que  sa  moitie  posterieur  est  plane,  tres  oblique  d'arriere  en 
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avant,  et  profondement  concave  le  long  de  la  ligne  median  longi- 
tudinale.  Cette  concavite  est  prolongue  un  peu  sur  la  face 
declive,  atteignant  environ  la  milieu  de  sa  hauteur,  laquelle  est 
de  i  plus  courte  que  la  basale,  avec  les  cotes  verticales,  sub- 
bordees  et  reunis  a  celles  de  la  basale  par  un  angle  obtus.  Sur 
les  flancs  de  ce  segment  Ton  remarque  place  au-dessous  du 
stigmate  une  eminence  crateriforme,  pourvu  a  l'apex  d'un  trou 
subtriangulaire,  et  parcouru  des  stries  convergent  du  bas  en 
haut. 

Petiole  ovolaire,  trois  fois  plus  long  que  sa  plus  grande 
largueur  et  concave  dans  sa  face  superieure.  Postpetiole  a 
peine  plus  large  que  long,  vu  de  profil  il  est  convexe  et  beaucoup 
plus  haut  que  le  petiole. 

Gastre  relativement  petit.     Pattes  longues  et  greles. 

Long.  4.7  mill. 

Davao,  Mindanao  (69^7). 

Je  ne  puis  rattacher  cet  forme  a  aucune  des  epeces  de  sous- 
genre  Physocrema  connues;  le  petiole  et  l'epinotum  sont  assez 
caracteristiques. 

Crematogaster  (Atopogyne  ?)  vitalisi  sp.  nov. 

Femelle. — Tete  et  thorax  d'un  brun  noiratre;  mandibules, 
antennes,  pattes,  pedicule,  et  gastre  d'un  brun  jaunatre.  Pubes- 
cence jaunatre,  adjacente,  longue,  assez  abondant  sans  etre  tr6s 
dens,  partout  le  corps.  Densement  et  finement  strie,  avec  des 
points  epars;  la  face  declive  de  Tepinotum  et  les  flancs  du 
thorax  avec  des  stries  plus  grossieres. 

Tete  bien  plus  longue  que  large,  longue  (sans  les  mandibules) 
2.8  mill,  et  large  1.97  mill,  a  la  hauteur  des  yeux;  a  cot6s 
presque  droit.  Bord  posterieur  faiblement  concave,  et  angles 
posterieurs  tres  peu  arrondis.  Mandibules  grandes,  subopaques, 
fortements  striees  avec  une  abondante  ponctuation  piliferes; 
leur  bord  externe  est  peu  courbS,  le  bord  masticateur  est  concave 
et  arme  de  cinq  dents,  plus  ou  moins  emoussee,  excepte  Tapicale 
aigue.  Epistome  fortement  convexe,  a  bord  anterieur  un  peu 
avanc6  en  lob  dans  son  tiers  median,  et  biSchancre  lateralement. 
Aire  frontales  indistincte.  Pas  de  sillon  frontal.  Fossettes 
clypfeles  bien  marquees.  Aretes  frontales  droit,  courtes,  c'est 
a  dire,  un  peu  moins  longues  que  leur  intervalle  posterieur.  Le 
scape  qui  atteint  Tocelle  median,  est  arque  et  epaissi  a  Textre- 
mit6.  Premier  article  du  funicule  presque  ainsi  long  que  les 
deux  suivantes,  articles  2-6  a  peine  plus  longs  que  epais.    Mas- 
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sue  des  trois  (ou  quatre?)  articles.  Yeux  situes  au  milieu  des 
cotes  de  la  tete. 

Thorax  plus  etroit  que  la  tete.  Mesonotum  du  double  plus 
long  que  large;  celle-ci  et  le  scutellum  forment  une  faible  con- 
vexite  sur  le  profil.  Face  basale  de  l'epinotum  de  deux  tiers 
plus  courte  que  la  declive  et  pourvu  de  deux  petits  tubercules. 
Petiole  petit,  en  ovale  transverse,  un  peu  moins  de  deux  fois 
plus  large  que  long.  Postpetiole  globuleux,  ainsi  large  que  long, 
distinctement  elargi  devant  et  retreci  en  derriere,  a  cotes  tres 
convexes  sans  trace  d'impression  ou  de  sillon  longitudinal. 

Ailes  longues,  teintees  de  brun  roussatre,  avec  le  nervures 
brunes.     Une  cellule  cubitale  et  une  radiale  fermee. 

Pattes  courtes;  le  premier  article  des  tarses  posterieurs  peu 
plus  long  que  la  tibia. 

Long.  8.6  mill. 

Iligan,  Lanao,  Mindanao. 

II  s'agit  d'une  espece  fort  aberrant  qui  je  place  provisoirement 
dans  le  sous-genre  Atopogyne  pour  avoir  certains  affinites  avec 
C.  (Atopogyne)  depressa  Latreille. 


ILLUSTRATION 

Planche  1 

Fig.  1.  Aenictus  bakeri  sp.  nov.;  a,  Tete  de  face;  b,  armure  genitale  de 
profil. 

2.  Stictoponera  stylata  sp.  nov.;  a,  Tete  de  face;  6,  profil  de  Tepinotum 

et  du  pedicule. 

3.  Trapeziopelta  philippinensis  sp.  nov.     Tete  de  face. 

4.  Centromyrmex  donisthorpei  sp.  nov.;  a,  Tete  de  face;  6,  epinotum 

et  pedicule  de  profil. 

5.  Liomyrmex  tagalanus  sp.  nov.     Pedicule  de  profil. 

6.  Crematogaster  (Physocrema)    bakeri  sp.  nov.     Thorax  et  pedicule 

de  profil. 
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PHILIPPINE  CITRUS   FRUITS 

By  A.  H.  Wells,  F.  Agcaoili,  and  Maria  Y.  Orosa 
Chemists,  Bureau  of  Science,  Manila 

SIX  PLATES  AND  TWO  TEXT  FIGURES 

Citrus  fruits  belong  to  the  family  Rutacese,  and  they  are  na- 
tive to  southwestern  Asia  and  adjacent  islands.  The  Philip- 
pines are  the  habitat  of  a  few  varieties.  The  following  varieties 
are  indigenous  to  the  Philippine  Islands :  1 

Citrus  hystrix  var.  micrantha  (Wester) ;  local  name,  biasong. 

Citrus  hystrix  var.  microcarpa  (Wester)  Merrill;  local  name,  samuyau. 

Citrus  hystrix  var.  southwickii   (Wester)   Merrill;  local  name,  limau. 

Citrus  hystrix  var.  torosa  (Blanco)   Wester;  local  name,  kolobot. 

Citrus  hystrix  var.  boholensis  Wester. 

Citrus  hystrix  de  Candolle;  local  name,  kabuyau. 

Citrus  hystrix  var.  macrophylla  (Wester)  Merrill;  local  name,  alimau. 

Citrus    limonia   var.   pseudolimonum    (Wester)    Merrill;    local    name, 

lombog. 
Citrus  aurantifolia  var.  miaray  (Wester)  Merrill. 

According  to  Mr.  P.  J.  Wester,  of  the  Bureau  of  Agriculture, 
Citrus  webberi  Wester,  Citrus  webberi  var.  montana  Wester, 
and  Citrus  longispina  Wester  are  also  indigenous  to  the  Phil- 
ippine Islands.  • 

No  evidence  could  be  found  that  the  Spaniards  during  their 
administration  in  the  Philippines  had  introduced  any  of  the 
Spanish,  Italian,  Japanese,  Chinese,  or  other  variety  of  citrus 

"Merrill,  E.  D(  Enumeration  of  Philippine  Plants,  Bureau  of  Science 
Publication  18,  2  (1923)  342-345. 
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into  the  Islands.     To  the  Bureau  of  Agriculture  belongs  the 
credit  of  having  introduced  new  varieties. 

Table  1  enumerates  the  species  and  varieties  of  citrus  that 
have  been  introduced  from  foreign  countries  each  year,  from 
1910  to  1923.  They  were  grown  at  the  Lamao  Experiment 
Station  and  the  success  of  these  growing  tests  indicates  that 
the  introduced  forms  are  well  adapted  to  Philippine  conditions. 


Table  1. — Varieties  of  citrus  trees  introduced  from  foreign  countries. 

p.  I. 

No. 

Year  and  kind. 

Scientific  name. 

Origin. 

51 

563 

1593 

691 
562 
693 
559 
819 
692 

530 
617 
619 
818 

622 

707 
'      560 

1267 
1275 

1720 
706 
1717 
1260 
1701 
1638 

1910 

Oranges: 

Bahia _ 

Citrus  sinensis  Osbeck 

do 

do 

Mediterranean 

Na Valencia  _ _ 

Do. 
Do. 

Washington  navel- 

Lemons: 

Belair 

do 

Citrus  limonia  Osbeck 

do 

Do. 
Do. 

Lisbon. 

Do 

Rough  lemon 

do 

Do. 

Villafranca 

do.. 

Do. 

1911 

Oranges: 

Valencia 

Citrus  sinensis  Osbeck 

Citrus  aurantium  Linnaeus 

do 

Sour  Orange 

Do .   . 

Vil.  And.  &  Co.  Paris 

Lemons: 

Belair 

Citrus  limonia  Osbeck 

do.. 

Sydney,  Australia. 

Lisbon 

do 

Rough  lemon 

Do 

do 

do 

Porto  Rico. 

Villafranca 

do 

Sydney,  Australia. 

Limes: 

Citrus  aurantifolia  (Swingle).. 
do 

Do 

do 

Do 

Lime . 

do 

Do 

Pomelos: 

Pomelo..    

Citrus  maxima  Merrill 

do _ 

Do     __ 

Sydney,  Australia. 

do 

Mandarins: 

Szinkom 

Citrus  nobilis  Loureiro _ 

do 

Saharanpur,  India. 
Do 

Unshiu 

1912 

Oranges: 

Bahia . 

Citrus  sinensis  Osbeck 

do 

Australia. 
Do 

Bahia  navel 

Buckeye  navel 

Excelsior. 

do 

do .. 

Do. 
Saharanpur,  India. 

Holdfast 

do 

Japanese  orange. __ 

Citrus  aurantium  Linnaeus 

Do. 
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Table  1. — Varieties  of  citrus  trees  introduced  from  foreign 
countries — Continued. 


P.I. 

No. 

Year  and  kind. 

Scientific  name. 

Citrus  aurantium  Linnaeus 

do .. 

Origin. 

Austria. 
United  States. 
Saharanpur,  India. 
Australia. 

Do. 
Saharanpur,  India. 
Australia. 

Do. 
Oneco,  Florida. 
Australia. 
United  States. 
Formosa,  Japan. 
Oneco,  Florida. 
United  States. 
Saharanpur,  India. 

Do. 
Australia. 
California,  U.  S. 

Do. 
United  States. 
Australia. 
United  States. 
Australia. 
SahaVanpur,  India. 
Australia. 

Do. 
Hongkong,  China. 

Do. 
Ogasawara  Island. 
Florida,  U.  S. 
Saharanpur,  India. 
Miami,  Florida. 

Do. 

Do. 

Do. 
Florida,  U.  S. 

Australia. 
Hongkong,  China. 
Australia. 
Miami,  Florida. 
Australia. 

Do. 

Do. 

Do. 
U.  S.  Dept.  of  Agricul- 
ture. 
Miami,  Florida. 

1719 
1637 
1258 
1722 
1714 
1259 
1743 
1705 
1916 
1742 
1635 
240.6 
1917 
1639 
1277 
1270 
1721 
740 
1706 
1634 

1912 

Oranges — Continued. 
Jaffa . 

Do 

Do 

do .. 

Joppa.    .   . 

.    ...do 

Larrantta 

do 

Malta  blood 

Mediterranean 

Do     _.. 

do 

do 

do.. 

Majorca 

do 

Na  Valencia. 

Pineapple 

do 

.do. 

Pongkan _ 

.do. 

Ruby 

.do. 

Do .    . 

.    ...do... 

Seville.    

do 

St.  Michael's  blood ., 

St.  Michael 

Citrus  sinensis  Osbeck 

do 

Sweet .   

do .   ... 

Valencia _   .. 

do 

Do 

do 

1711 
1636 

Washington  navel 

Do .    .     . 

do 

do 

1744 

Do 

do 

1266 

Whitaker 

do 

1709 

White  siletta 

do 

1715 

Do 

do 

1645 

do 

1736 

do 

2344 

do.. 

1448 

do 

1264 

Sour  Florida 

Citrus  aurantium  Linnaeus 

do 

2357 

Sour  orange 

1779 

Do___ _. 

do _. 

1453 
2426 

Do__. 

Do  _ 

do.. 

do 

1440 

do. . 

1704 
1782 

Lemons: 

Bengal 

Citrus  limonia  Osbeck 

do 

1703 
1091 
1710 

Lisbon  variegated. 

Rough  lemon 

Sicily 

do 

do 

.do 

1712 

Thornless 

do 

1702 

Villafranca 

do 

1708 

Limes: 

Tahiti 

Citrus  aurantifolia  Swingle 

do 

936 

980 

do.. •. 
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Table  1. — Varieties  of  citrus  trees  introduced  from  foreign 
countries — Continued. 


p.i. 

No. 


1333 
1334 
1646 
2819 
1995 
2177 
2361 
2300 
1713 

1265 
1647 
1913 
2346 
1918 
1271 
1272 
1256 
1257 
1335 
1261 
1263 
1262 
1276 

1278 
1716 

1948 

1618 

1278 
1269 
2*46 
1268 
1273 
2407 
1274 
2408 


2705 
2698 
3100 
2895 
2709 
2708 
3886 


Year  and  kind. 

Scientific  name. 

1 

1                   Origin. 

1912 

Pomelos  and  grapefruits: 
Ellen  grapefruit    .    _    . 

Citrus  maxima  Merrill.. 

do 

do 

Oneco,  Florida. 

Do. 
Hongkong,  China. 
Calcutta,  India. 
Bangkok,  Siam. 

Do. 

Do. 
Florida,  U.  S. 
Australia. 

Saharanpur,  India. 
Hongkong,  China. 
Queensland,  Australia. 
Hongkong,  China. 
Oneco,  Florida. 
Saharanpur,  India. 

Do. 

Do. 

Do. 
Oneco,  Florida. 
Saharanpur,  India.              I 

Pernambuco  grapefruit.  _. 
Pomelo .    _    _ 

Pomelo  red_ .    _ 

do 

Siamese  (seedless) 

Siamese..    .      .    . 

do 

do 

Siamese    (seedless) 

Stewart 

do 

do 

Triumph   _ 

do 

Mandarins: 

China . 

Citrus  nobilis  Loureiro 

do 

do 

do.. .    

Dancy_    _ . 

do 

Kishiu_  _ 

do 

Konda  narum 

do 

Ladu 

do 

Omikinkan 

do 

Oneco.. 

do 

Orange  mandarin 

do 

Sikkim. . 

do .. 

Do.                                 ; 

Suntara  common 

do 

1 
Do.                                 | 

Suntara  nagpur 

do 

Do.                                  1 

Citrons: 

Finger _ 

Citrus  medica  Linnaeus 

do 

Do.                                  i 

Common  citron 

Australia.                               1 

Citrus  hybrids: 

Sampson     tangelo    (tan- 
gerine X  grapefruit). 
Do 

Marathon,  Florida. 

do .. 

U.  S.  Dept.   of  Agricul- 
ture. 

Saharanpur,  India.              I 

Citrus  species: 
Finger, _    _    . 

Citrus  sp 

do 

Kaula.. 

Do.                                 | 

do .    . 

West  Coast,  Borneo.           1 

Malta 

do . 

Saharanpur,  India. 

Natsu-daidai  . 

do... 

Do.                                 ! 

Sea  Kam. 

do .    . 

Formosa,  Japan.                  | 
Saharanpur,  India.              j 
Do. 

Florida,  U.  S.                       i 

Vanille. .    . 

do 

Tang  Kam... 

do 

1913 

Oranges: 

Bessie .    

Citrus  sinensis  Osbeck 

do 

Boone.. ._ 

Do. 

Buckeye  navel 

do . 

I 
Hongkong,  China. 

Cajel 

do 

Guam. 
Florida,  U.  S. 

Do. 

Do. 

Centennial.. . 

do.. 

Du  Roi...                  .    .    . 

do . 

Do 

do 
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Table  1. — Varieties  of  citrus  trees  introduced  from  foreign 
countries — Continued. 


P.I. 

No. 

Year  and  kind. 

Scientific  name. 

Origin. 

2689 
2685 
2701 
2691 
3101 
3878 
2694 
2688 
2697 
3104 
2704 
2699 
2692 
2706 
2707 
3103 
2695 
2686 
3102 
2696 
3843 
2662 
3255 
2678 
2511 

3898 
3590 

2822 
2823 
2824 
2825 
2882 
2826 

2687 
3884 
3877 
.2700 
3882 
4121 
2690 
3874 
3875 
3876 
2819 
3384 
3438 

1913 

Oranges — Continued. 

Enterprise  (seedless) 

Citrus  sinensis  Osbeck 

do.      .        .    - 

Florida,  U.  S. 

Do. 

Do. 

Do. 

Do. 
Bangkok,  Siam. 
Florida,  U.  S. 

Do. 

Do. 
Hongkong,  China. 
Florida,  U.  S. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Calcutta,  India. 
Florida,  U.  S. 
Saigon,  Indo  China. 
Florida,  U.  S. 
Porto  Rico. 
Zanzibar. 
Florida,  U.  S. 

Oneco,  Florida. 
Hongkong,  China. 

Calcutta,  India. 
Do. 
Do. 
Do. 
Do. 
Do. 

Florida,  U.  S. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Bangkok,  Siam. 

Do. 

Do. 
Calcutta,  India. 

Foster    . 

.   .do 

do 

Do___ 

.do.. 

Kiowan  _ . 

do 

Majorca.. 

do 

Maltese  oval. 

do 

Maltese  blood.. 

do 

Do 

do...      

Magnum  bonum 

Madam  Vinous, 

Nonpareil   _ 

do 

do 

do 

Old  vine 

do 

Paperind_ . 

.  .do.. 

Parramotta 

do 

Parson  Brown ... 

Pineapple 

St.  Jago 

do 

do 

do 

Tardiff .    

do 

Sour  orange 

Citrus  aurantium  Linnaeus 

do.      .    . 

Do_    _. 

Do 

do. 

Do..    _ 

do. 

Lemons: 

Lamb's  lemon . 

.    .  _do 

Lemon _. 

Limes: 

Kagzi  country 

Citrus  aurantifolia  Swingle 

do 

Kagzi  China 

Kagzi  Narengi 

Pati  country 

do 

_do 

Pati  China . 

.do..   

Sarvati . 

.do 

Pomelos: 

Duncan 

.do.                  . 

Foster 

Hao  Phaang 

.do.      

McCarthy 

.do. .. 

Do 

.do 

Do__      

do 

Marsh  (seedless)... 

Nakoin  chaisi 

do 

do .    ... 

Do 

do . 

Do.__    

do..    .... 

Red  pomelo 

do. 

Saigon 

do 

Saigon,  Indo  China. 

Seedless  pomelo 

do 

Bangkok,  Siam. 
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Table  1. — Varieties  of  citrus  trees  introduced  from  foreign 
countries — Continued. 


P.I. 

No. 

Year  and  kind. 

Scientific  name. 

Origin. 

3390 
3389 
3440 
3441 
3442 
2820 
3391 
3392 
2524 

2984 
2693 
3883 
3387 

3836 
3837 

3256 
3897 
3884 

3885 
3886 

3385 
3838 
3839 
3386 
3842 
3833 
3841 
3844 
3834 
3835 
2523 

4717 
4785 

4124 
1807 
4120 
4119 
4126 
4783 
5078 
4123 

1913 

Pomelos — Continued. 

Siamese 

Citrus  maxima  Merrill 

do 

do 

Bangkok,  Siam. 

Do. 

Do. 

Do. 

Do. 
Calcutta,  India. 
Bangkok,  Siam. 

Do. 
Japan. 

Hongkong,  China. 
Florida,  U.  S. 
Oneco,  Florida. 
Saigon,  Indo  China. 

Do. 
Do. 

Porto  Rico. 
Oneco,  Florida. 

Siamese  (seedless) 

Siamese  pomelo 

Do.. 

do 

Do 

do. 

White  pomelo. 

do.  _    . 

Yugelar  _ 

do 

Do_._ 

do 

do...   . 

Mandarins: 

Chinese  __   _. 

Citrus  nobilis  Loureiro 

do 

King..                

Oneco 

do 

do 

Citrons : 

Citrus  medica  Linnaeus  _ 

do 

Citrus  hybrids: 

Bitter  sweet 

Citrus  hybrid      _  .    . 

Tangerine  (mandarin) 

Sampson  tangelo  (tange- 
rine X  grapefruit) 

Do 

Do 

do 

Citrus  hybrid 

Oneco,  Florida. 
Do. 

Saigon,  Indo  China. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Ogasawara,  Japan. 

Florida,  U.  S. 
New  South  Wales,  Aus- 
tralia. 
Florida,  U.  S. 
Hongkong,  China. 
Florida,  U.  S. 

Do. 

Do. 
Sydney,  Australia. 
Calcutta,  India. 
Florida,  U.  S. 

do . 

Citrus  species: 

Citrus  sp_    .  _    _ 

do . 

do 

do 

do 

do 

do 

do 

do 

do 

1914 

Oranges: 

Brown 

Blood  orange 

Citrus  sinensis  Osbeck 

do_ 

Carleton 

do... 

Coolie .    .   __ 

do 

Du  Roi .   _ 

do 

Foster  .                 .   .    _   .. 

do 

Homosassa .  _       

do 

Keola 

Citrus  sp 

Magnum  bonum 

Citrus  sinensis  Osbeck. . 
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Table  1. — Varieties  of  citrus  trees  introduced  from  foreign 
countries — Continued. 


p.i. 

No. 


4782 
4117 
4788 
4884 

4804 
4883 
5175 

5072 
5067 
3669 
5068 
5070 
3670 

5069 
5073 
5071 
4122 
5176 

5076 
5074 
1707 

4121 
4125 
5075 
4118 
5170 

4785 

4787 
4784 

5174 
5173 

4786 

4812 


4811 
5077 
5081 
50,82 


Year  and  kind. 


1914 

Oranges — Continued. 

Parramotta 

Parson  Brown.. _ 
St.  Jago 


Lemons: 

African  sweet. 


Limes: 

Alachi 

Cora 

Everglade.  _ 

Kagzi 

Kalamba.. . 


Kagzi.  _ 

Pati 

Sarvati. 
Tahiti.. 


Pomelos  and  grapefruits: 

Hazareh  pomelo 

Kalsia 

Marsh  grapefruit   (seed- 
less). 

McCarthy 

Royal  grapefruit 

Society's  pomelo 

Walters  grapefruit 


Mandarins: 

Blood  orange.. 


Cantor _ 

Ellendale    beauty    man- 
darin. 


Saagkam. 

Scarlet  mandarin. 


Citrus  hybrid:  Sampson  tan- 
gelo  (tangerine   X    grape- 
fruit). 
Citrus  species: 

King  of  Siam  orange 

Sikkim 


Scientific  name. 


Citrus  sp 

Citrus  sinensis  Osbeck  . 

do 

do 


Citrus  limonia  Osbeck.  _ 

do 

do 


Citrus  aurantifolia  Swingle.. 
do 


-do. 


.do. 
.do. 
-do. 


-do. 
-do. 
-do. 


-do. 
-do. 


Citrus  maxima  Merrill. 

do 

do 


-do. 
-do. 
.do. 


.do. 
_do. 


Citrus  sp_ 


.do. 
.do. 


Citrus  nobilis  Loureiro. . 

do._ 

Citrus  sp 


Citrus  hybrid. 


Citrus  sp. 

do... 

do... 


Origin. 


Sydney,  Australia. 
Florida,  U.  S. 
Australia. 
Cochin-China. 

Queensland,  Australia. 

Cochin-China. 

Japan. 

Calcutta,  India. 

Do. 
United  States. 
Calcutta,  India. 

Do. 
U.  S.  Dept.  of  Agricul- 
ture. 
Calcutta,  India. 

Do. 

Do. 
Florida,  U.  S. 
Japan. 

Calcutta,  India. 

Do. 
Australia. 

Florida,  U.  S. 

Do. 
Calcutta,  India. 
Florida,  U.  S. 
Japan. 

New  South  Wales,  Aus- 
tralia. 
Do. 
Do. 

Japan. 

Do. 
New  South  Wales,  Aus- 
tralia. 
Washington,  D.  C. 


Calcutta,  India. 
Do. 
Do. 
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Table  1. — Varieties  of  citrus  trees  introduced  from  foreign 
countries — Continued. 


P.I. 

No. 

Year  and  kind. 

Scientific  name. 

Origin. 

1914 

Citrus  species — Continued. 

5169 

Citrus  sp 

Japan. 
Do. 
Do. 

5171 

do 

5172 

do 

1915 

Oranges  : 

5151 

Cajel_ 

Citrus  sinensis  Osbeck 

do 

Guam. 

Do. 
Java. 

5149 

Lalangha  magas 

5352 

do 

Lemons: 

5148 

Limon  real 

Citrus  excelsa  Wester 

Guam. 
Do. 

5150 

Limon  China 

C#ftt8Sp__ 

Limes: 

5184 

Kusaic 

Citrus  aurantifolia  Swingle 

do 

5182 

Do 

Japan. 
Honolulu,  Hawaii. 

Do. 

Do. 
Japan. 

5183 

Low's  seedless.. _ 

do 

5186 

Makawao 

do 

5163 

Tahiti 

_do. 

5176 

Lime 

do 

Pomelos: 

5167 

Whitney's  imperial    po- 
melo. 

Citrus  maxima  Merrill 

Honolulu,  Hawaii. 

5185 

Do 

do 

Do. 
Do. 

5187 

Mandarin:  Willow  leaved 

5236 

Citron :  Cidra 

Citrus  medica  Linnaeus 

British  North  Borneo. 

1916 

Lemons: 

5686 

Lemon 

Citrus  sp_  _ 

Costa  Rica. 
Do. 

5690 

Sweet  lemon 

do... 

Pomelos: 

5607 

Hirado  Buntan.. 

Citrus  maxima  Merrill 

Nagasaki,  Japan. 

5550 

to  1 

Citrus  hybrids  ■_ . 

Citrus  hybrid 

Washington,  D.  C. 

6004 

1917 

6005 

Pomelo:  Chinese  pomelo 

Citrus  hybrids: 

Citrus  maxima  Merrill 

Do. 

6060 

Citrange    (Poncirus    tri- 
foliata)^ 

Citrus  hybrid 

Do. 

6061] 

Citrangelo    (citrange    X 

do 

Do. 

to    > 
60  64  J 

grapefruit). 

6065 

Citrange    (Poncirus    tri- 
foliata  X  orange). 

do 

Do. 

6066 

Citrangelo    (citrange    X 
grapefruit). 

Do. 

*  There  is  no  record  as  to  the  species  that  were  crossed. 
h  Citrus    trifoliata   is    now    Poncirus   trifoliata. 
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Table  1. — Varieties  of  citrus  trees  introduced  from  foreign 
countries — Continued. 


'    ■ 

P.I. 

No. 

Year  and  kind. 

Scientific  name. 

1917 

Citrus  hybrids — Continued. 

6067 

Citrangemon    (citrange    X 
lemon). 

Citrus  hybrid 

6068 

Citrangedin     (citrange     X 
calamondin). 

do 

6069 

Do 

..-do 

6070 

Citrangime     (citrange      X 
lime). 

do 

6071 

Citrangor       (citrange       X 
orange). 

-----do.  -    .... _ 

6072 
6073 

Do 

do 

Citranguma     (citrange     X 

do...    .  ... 

Satsuma). 

6074 
60751 

Do 

do.  . 

Citradia       (Poncirus      tri- 

do.          ._ 

to   > 
60.82) 

foliata  X  sour  orange). 

6083] 

Citrandann           (Poncirus 

..      -do 

to  > 
6090) 

trifoliata  X  mandarin). 

6091 

Citrumelo      {Poncirus     tri- 

do .. 

to 
6102 

joliata    X    grapefruit). 

6103 

Citrunshu     (Poncirus     tri- 
foliata    X    Satsuma). 

.-..-do 

6104 
6105 

Do 

do 

Citrumquat            (Poncirus 

do ._.. 

trijoliata  X  kumquat). 

6106 
6107 

Do 

do 

Citrange     (Poncirus    trifo- 

 do 

liata  X  orange). 

6108 
6109 
6110 

Do.__ 

do.  , 

Do 

do 

Citrange    seedless    (Rusk) 

do 

(Poncirus     trijoliata      X 

orange). 

6111 

Citrange     seedless       (Col- 
man)      (Poncirus     trifo- 
liata X  orange). 

do 

6112 

Citrange     seedless      (Mor- 
ton)     (Poncirus       trifo- 
liata X  orange). 

do 

6113 

Citrange     seedless      (Sav- 
age)     (Poncirus       trifo- 
liata X  orange). 

do.  _ 

6114 

Citrange  seedless    (White) 
(Poncirus     trijoliata     X 
orange). 

do 

Origin. 


Washington,  D.  C. 

Do. 

Do. 
Do. 

Do. 

Do. 
Do. 


Do. 
Do. 


Do. 


Do. 
Do. 

Do. 
Do. 

Do. 
Do. 
Do. 


Do. 


Do. 


Do. 


Do. 


462 


The  Philippine  Journal  of  Science 


1925 


Table  1. — Varieties  of  citrus  trees  introduced  from  foreign 
countries — Continued. 


p.i. 

No. 


6115 


6116 
6117 
to 
6126; 
6127 
6128 
6129 
6130 
to 
6135 


6136 

6137 

6138 

6141 

6139 

6140 
6142 

6143 

6144 
6145 
6146 

6147 

6148 
6149 

6150 
6151 

to 

6154, 
6155 

to 

6171. 
6172 


Year  and  kind. 


Scientific  name. 


1917 

Citrus  hybrids — Continued. 
Faustrimedin  (Austra- 

lian  finger  lime    X    ca- 
lamondin  orange). 

Do 

Faustrime  (Australian 

finger  lime  X    lime). 


Faustrimon  (Australian 
finger  lime  X  lemon). 

Tangelo  (Oneco  orange 
X  grapefruit);  (Cle- 
mentine orange  X  grape- 
fruit); (tangerine  X 
grapefruit);  (manda- 

rin X  grapefruit). 

Oranguma  (orange  X 
Satsuma). 

Orangelo  (orange  X  grape- 
fruit). 

Sapodia  (sour  pomelo  X 
sour  orange). 

Citrangequat  (citrange 

X  kumquat). 

Sapomaldin       (sour       po- 
melo X  calamondin). 
Do 

Citrangequat  (citrange 

X  kumquat). 

Citrangor  (citrange  X 
orange). 

Do 

Do 

Citrangime  (citrange  X 
lime). 

Citrangemon  (citrange  X 
lemon). 

Do 

Citranguma  (citrange  X 
Satsuma). 

Do 


Citrus  hybrid . 


Citrangedin    (citrange     X 
calamondin). 

Citrangelo     (citrange      X 
grapefruit). 

Citrangor      (citrange      X 
orange). 


.do. 


.do. 


.do. 


-do. 


.do. 


-do. 


.do. 


_do. 


_do. 
_do. 


-do. 


.do. 
-do. 
-do. 


.do. 


-do. 
-do. 


.do. 


,do. 


-do. 


-do. 


Origin. 


Washington,  D.  C. 


Do. 
Do. 


Do. 


Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 

Do. 

Do. 
Do. 
Do. 

Do. 

Do. 
Do. 

Do. 
Do. 

Do. 
Do. 
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Table  1. — Varieties  of  citrus  trees  introduced  from  foreign 
countries — Continued. 


P.I. 

No. 

Year  and  kind. 

Scientific  name. 

Origin. 

1917 

Citrus  hybrids — Continued. 

6173 

Citrangor       (citrange       X 

Citrus  hybrid  .  .    _    .    

Washington,  D. 

C. 

orange) . 

61741 
to     \ 
6178J 

Citruraelo     (Poncirus     tri- 
foliata  X  grapefruit). 

do __          .    .    .    .. 

Do. 

6179] 
to     \ 
6201 ) 

Citrange      (Poncirus       tri- 

do 

Do. 

joliata  X  orange). 

6202 1 
to     I 
6210 1 

Citrandarin            (Poncirus 

do 

Do. 

trijoliata  X  mandarin). 

6211 

Citrumelo     (Pcncirus     tri- 
foliata  X  grapefruit). 

.do 

Do. 

6212 

Do_ 

Do. 

6213 

Citrunshu     (Poncirus     tri- 
joliata X  Satsuma). 

do 

6214 
to      ■ 

Citremon      (Poncirus     tri- 

do 

Do. 

6224 

foliala  X  lemon). 

6225 

Sour     lime     (no    trijoliata 
blood;  miscellaneous). 

do .    .    _. 

Do. 

6226 

Lemonime        (lemon        X 
lime). 

do..    .... 

Do. 

6227 

Lemonquat       (lemon       X 
kumquat). 

.....do 

Do. 

62281 

to     | 

Mandor 

6231] 

62321 
to     1 
6246J 

Mandelo      (mandarin      X 
grapefruit). 

do 

Do. 

6247 
to 
6250 

Orangelo  (orange  X  grape- 
fruit). 

do __ 

Do. 

6251 
to 
6256. 

Oranguma       (orange       X 
Satsuma). 

do..    .... 

Do. 

6257 

Soporin    (sour    pomelo     X 
king  of  Siam). 

do 

Do. 

6268 

Do 

do. 

Do. 
Do. 

6269] 
to      • 
6274 1 

Sopodia    (sour    pomelo    X 
sour  orange). 

do 

6275 

Tangeruma    (tangerine    X 
Satsuma). 

do 

Do. 

6276 

Tangelorin    (tangerine     X 
grapefruit)     X    king    of 
Siam. 

do 

Do. 

6277 

Do 

do 1 

Do. 
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Table  1. — Varieties  of  citrus  trees  introduced  from  foreign 
countries — Continued. 


1925 


P.I. 

No. 


Year  and  kind. 


Scientific  name. 


6278 

6279 

6280 

6281 

6282 

6283 

6284 

6291 
to 

6300, 
6301 

6302 
6303 

6304 
to 

6316 
6317 

6318 
6319 

6320 

6321 
6322 

6323 

6351 

6352 

6353 
6354 
6355 


1917 

Citrus  hybrids — Continued. 
Citrunshu   (Poncirus  trifo- 

liata  X  Satsuma). 
Soporia    (sour    pomelo    X 

king  of  Siam). 
Citrangor      (citrange      X 

orange). 
Citrangelo      (citrange      X 

grapefruit). 
Citrange  (Poncirus  trifoliata 

X  orange). 
Citrumelo   (Poncirus  trifo- 
liata X  grapefruit). 
Citrange  (Poncirus  trifoliata 

X  orange). 

Citrangedin    (citrange     X 
calamondin). 

Citrangequat  (citrange   X 
kumquat). 

Do 

Citrangemon  (citrange  X 
lemon). 

Citrangelo  (citrange  X 
grapefruit). 

Citremon  (Poncirus  trifo- 
liata X  lemon). 

Do 

Citrunshu  (Poncirus  trifo- 
liata X  Satsuma). 

Citremon  (Poncirus  trifo- 
liata X  lemon). 

Do 

Citrunshu  (Poncirus  trifo- 
liata X  Satsuma). 

Citremon  (Poncirus  trifo- 
liata X  lemon). 

Citrunshu  (Poncirus  trifo- 
liata X  Satsuma). 

Tangelorin  (tangerine  X 
grapefruit)  X  king  of 
Siam. 

Citremon  (Poncirus  trifo- 
liata X  lemon). 

Citrangelo  (citrange  X 
grapefruit). 

Citraldin  (Poncirus  trifo- 
liata X     calamondin). 


Citrus  hybrid . 

...-do 

do.. 

.  ...do..   

do 

.....do 


-do. 


.do. 


_do. 


..do.. 
..do.. 


.do. 


.do. 


.do. 


_do. 


-do. 


.do. 
-do. 
.do. 


_do. 
-do. 
-do. 


Origin. 

Washington,  D.  C. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 
Do. 

Do. 


Do. 
Do. 


Do. 
Do. 

Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
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Table  1. — Varieties  of  citrus  trees  introduced  from  foreign 
countries — Continued. 


p.i. 

No. 


6356 

6357 

6358 

6359 
6360 
6361 


6362 
6363 

6364 

6365 
6366 
6367 


Year  and  kind. 


Scientific  name. 


6368 
6369 

6370 

6371 
to 

6390 
6391 

6392 

6393 

6394 

6395 
to 

6420 
6421  ! 

6422 
6423 

6424 
G425 


Citrus  hybrid  . 


do. 


1917 

Citrus  hybrids— Continued. 
Citremon    {Poncirus    trifo- 
liate, X  lemon). 
Citrangelo      (citrange      X 
grapefruit). 

Clemelo  (clementine  orange    do. 

X  grapefruit).  | 

Do I do. 

Do J do. 

Faustrimedin      (Australian  j  -    -  -  -  do. 
fingerlime  X  calamondin  ; 
orange).  j 

Do I do. 

Limedin  (lime  X  calamon-  j do. 

din  orange). 

Clemelo  (clementine  orange    do. 

X  grapefruit). 

Do 

Do 

Faustrimedin     (Australian 
fingerlime  X  calamondin 
orange). 
Limelo  (lime  X  grapefruit) 
Faustrime  (Australian  fin- 
ger lime  X  lime). 
Faustrimedin      (Australian 
finger  lime  X  calamondin 
orange). 


Clemelo  (clementine  orange 
X  grapefruit). 

Tangelo  (mandarin  X  po- 
melo). 

Clemelo  (clementine  orange 
X  grapefruit). 

Tangelo  (mandarin  X  po- 
melo). 

Clemelo  (clementine  orange 
X  grapefruit). 

Tangelo  (mandarin  X  po- 
melo). 

Siamelo  (king  of  Siam  X 
grapefruit). 

Do 

Tangelo  (mandarin  X  po- 
melo) . 

Do 

Orangelo  (orange  X  grape- 
fruit). 


do. 


.do. 


.do. 


-do. 


.do. 


.do. 


.do. 


.do. 
-do. 


.do. 
do. 


Origin. 


Washington,  D.  C. 

Do. 

Do. 

Do. 
Do. 
Do. 


Do. 
Do. 

Do. 

Do. 
Do. 
Do. 


Do. 
Do. 


Do. 


Do. 


Do. 


Do. 


Do. 


Do. 


Do. 


Do. 
Do. 


Do. 
Do. 
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Table  1. — Varieties  of  citrus  trees  introduced  from  foreign 
countries — Continued. 


1925 


P.I. 

No. 


|  6428 
!  6429 


6431 
6432 

6433 
6434 
6435 

6436 

6437 
6438 
6439 

to 

6447 
6448 

to 

6451 
6452 


6453 


6454 
6455 


6456 

6457 
6458 
6459 


6460 

6460 

6462 
to 
6467 


Year  and  kind. 


1917 

Citrus  hybrids— Continued. 
Orangelo  (orange  X  grape- 
fruit). 
Siamelo  (king  of  Siam    X 
grapefruit). 

Do 

Orangelo  (orange  X  grape- 
fruit). 
Siamelo  (king  of  Siam   X 
grapefruit). 

Do 

Orangelo  (orange  X  grape- 
fruit). 

Do 

Do 

Siamelo  (king  of  Siam   X 

grapefruit). 
Orangelo  (orange  X  grape- 
fruit). 

Do 

Do 


Scientific  name. 


Citrus  hybrid. 
do 


Oranguma  (orange  X  Sat- 

suma). 

Tangelolo  (tangerine  X 
grapefruit)  X  grapefruit. 

Tangelorin  (tangerine  X 
grapefruit)  X  king  of 
Siam. 

Tangelolo     (tangerine     X 
grapefruit)  X  grapefruit. 
Do 

Tangelorin  (tangerine  X 
grapefruit)  X  king  of 
Siam. 

Tangelolo  (tangerine  X 
grapefruit)  X  grapefruit. 

Do 

Do 

Tangelorin  (tangerine  X 
grapefruit)  X  king  of 
Siam. 

Orangelo  (orange  X  grape- 
fruit). 

Tangelolo  (orange  X  grape- 
fruit). 

Satsumelo  (Satsuma  X 
grapefruit). 


-do. 


-do. 
-do. 
-do. 


-do. 


-do. 
-do. 


-do. 


-do. 


-do. 
.do. 


-do. 


-do. 
.do. 


-do. 


-do. 
-do. 


-do. 


-do. 


-do. 
-do. 


Origin. 


Washington,  D.  C. 

Do. 

Do. 
Do. 

Do. 

Do. 
Do. 

Do. 
Do. 
Do. 

Do. 

Do. 
Do. 

Do. 

Do. 
Do. 

Do. 

Do. 
Do. 

Do. 

Do. 
Do. 
Do. 

Do. 

Do. 
Do. 


28,4 


Wells  et  ah:  Philippine  Citrus  Fruits 


467 


Table  1. — Varieties  of  citrus  trees  introduced  from  foreign 
countries — Continued. 


P.I. 

No. 

Year  and  kind. 

Scientific  name. 

Origin. 

1917 

Citrus  hybrids — Continued. 

6468 

Tangelorin    (tangerine     X 

Citrus  hybrid 

Washington,  D.  C. 

grapefruit)     X    king    of 

Siam. 

6469 

Satsumelo     (Satsuma     X 
grapefruit). 

do __ 

Do. 

6470] 

Tangelorin    (tangerine     X 

do 

Do. 

to 

grapefruit)     X    king    of 

6475J 

Siam. 

64761 

Satsumelo     (Satsuma     X 

do 

Do. 

to     \ 

grapefruit). 

6490j 

6491 

Oranguma  (orange  X  Sat- 
suma). 

do 

Do. 

6492 

Do 

do 

Do. 
Do. 

6493 

Satsumelo     (Satsuma      X 

do 

grapefruit). 

6494 

Calashu     (calamondin     X 
Satsuma). 

do 

Do. 

6495 

Satsumelo     (Satsuma      X 
grapefruit). 

do 

Do. 

6496 

to 

Oranguma  (orange  X  Sat- 

 do 

Do. 

6503 

suma). 

1918 

6590 

Mandarin:  Kiriki  unshiu 

Citrus  hybrids: 

Citrus  nobilis  Loureiro 

Do. 

6505 

to    | 

Citrus  hybrid 

Little  River,  Florida. 

6513 

66171 

to     \ 

do 

Washington,  D.  C. 

6626J 

Miscellaneous: 

6587 

Ikeda 

Citrus  sp 

Citrus  trifoliata 

Do. 
China. 

6604 

1919 

6570 

Orange:  Chukaa 

Citrus  sinensis  Osbeck 

Hongkong. 

Mandarins: 

6569 

Pongkaa 

Citrus  nobilis  Loureiro 

do 

Do. 
Do. 

6571 

Sunkit- 

6946 

to     | 

Citrus  hybrids 

Citrus  hybrid 

Washington,  D.  C. 

6957J 

Citrus  species: 

6995 

Djeroek  manis_  _ 

Citrus  sp 

Java. 

6996 

Djeroek  nipis 

do 

Do. 

6997 

Djeroek  garoet 

do 

Do. 
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Table  1. — Varieties  of  citrus  trees  introduced  from  foreign 
countries — Continued. 


p.i. 

No. 


7217 
7143 
7229 
7227 

7142 
7228 
7288 

7289 
7309 


7531 
7619 
7693 
7719 

7541 

7786 

7787 

7788) 
7789 1 
7242 


8315 
8316 


Year  and  kind. 


Scientific  name. 


1920 

Lemon:  Rough  lemon 

Iiime:  Othaheite  lime 

Pomelo:  Seedless  pomelo 

Mandarin:  Sikkim 1  Citrus  nobilis  Loureiro 

Citrus  species: 

Matsu  Mikan. 

Butwal.. 


Citrus  limonia  Osbeck.  _ 

Citrus  aurantifolia  Swingle..  _ 
Citrus  maxima  Merrill. . 


Miscellaneous: 
Citrus  moi.. 


Citrus  sp_ 

do... 

do... 


Citrus  trifoliata. 


Lemons: 


1921 


I 


Rough  lemon _ .  . .  I  Citrus  limonia  Osbeck. 


Eureka 

Lemon 

Lime:  Thornless  lime.. 


Pomelo 

Citrus  hybrids: 

Rusk  citrange  (Poncirus 

trifoliata  X  citrange). 
Citrangequat      (citrange 
X  kumquat). 


.do. 
_do. 


Citrus  aurantifolia  Swingle  . 
Citrus  maxima  Merrill.. 


Citrus  species:   Matsu  Mikan. 

1922 

Lemon  _  _ 


1923 

Mandarins: 

Mandarin 

Do 


Citrus  sp  _ 


Citrus  limonia  Osbeck. 


Citrus  nobilis  Loureiro.. 
do 


Origin. 


Florida,  U.  S. 
Japan. 

Calcutta,  India. 
Do. 

Japan. 

Calcutta,  India. 
Canton,  China. 

Do. 
Japan. 


Do. 
California. 
Washington,  D.  C. 
Soledad         Cienfuegos, 

Cuba. 
Japan. 

Washington,  D.  C. 

Do. 

Do. 
Yokohama,  Japan. 


United  States. 


Canton,  China. 
Do. 


Table  2  gives  the  citrus  fields  containing  the  different  kinds  of 
citrus,  most  of  which  were  imported,  now  growing  at  the  Lamao 
Experiment  Station.  The  dates  of  planting,  flowering,  and 
fruiting,  the  number  of  trees  of  each  kind  bearing,  and  the 
number  of  fruits  harvested  in  1923  are  also  included  in  the 
table.  The  names  of  some  kinds  imported  and  given  in  Table 
1  are  not  included  in  Table  2,  because  the  plants  died  shortly 
after  arrival  or  were  dead  when  received.  Table  3  shows  the 
citrus  hybrids  growing  in  Field  N. 
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Table  3. — Citrus  hybrids  in  field  N,  Lamao  Experiment  Station. 


P.I. 

No. 

Scientific  and  common  name. 

Stock. 

Tr 
1922 

ees. 
1923 

Year 
planted. 

5550 
5553 
5555 
5556 
5557 
5558 
5561 
5562 
5565 
5566 
5567 
5568 
5569 
5571 
5572 
5573 
5574 
5575 
5578 
5579 
5580 
5581 
5582 
5583 
5584 
5585 
5586 
5587 
5588 
5589 
5590 
5591 
5592 
5593 
5594 
5598 
5599 
5651 
5663 
6353 
5654 
5655 
5656 
5657 
5658 
5662 
5663 
6376 
6375 
5705 
5706 

Citrus  hybrid  _                             

Pomelo 

do 

1917 

Do_    _ _ 

1917 

Do  _    _                      

do.. 

1917 

Do  ___ -. 

do 

1917 

Do.      _ .    - 

do..    .... 

1917 

Do_    __      .                .     

do.. 

1917 

Do.    __ -. 

do. 

1917 

Do 

do.      .     . 

1917 

Do  __ 

do 

1917 

Do 

do_      .. 

1917 

Do _. 

do. 

1917 

Do 

..do .. 

1917 

Do._    

do 

1917 

Do 

.do 

1917 

Do.._    

.do . 

1917 

Do 

do.  .    . . 

1917 

Do 

Do 

Do._      

do 

do 

.do . 

1917 
1917 
1917 

Do 

do. 

1917 

Do 

do. 

1917 

Do 

do 

1917 

Do.      

do.. 

1917 

Do 

Do 

do 

do. 

1917 
1917 

Do 

Do 

do 

do..     . 

1917 
1917 

Do.      _ 

do. 

1917 

Do 

do 

1917 

.      Do 

do. 

1917 

Do.__ _ 

Do 

do 

do. 

1917 
1917 

Do 

do 

1917 

Do 

do 

1917 

Do 

do 

1917 

Do._      

do 

1917 

Do 

Do 

Do.__    

do 

do 

do 

1917 
1917 
1917 

Clemelo  (Clementine  orange  X  grapefruit) 

Citrus  hybrid _ 

Do 

do 

do 

do 

1915 
1917 
1917 

Do 

do 

1917 

Do 

do 

1917 

Do 

Do _... 

Do _.. 

Clemelo  (Clementine  orange  X  grapefruit) 

Do 

do 

do 

do 

do 

do. 

1917 
1917 
1917 
1918 
1918 

Citrus  hybrid 

Clemelo  (Clementine  orange  X  grapefruit) 

do 

.....do 

1917 
1917 
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Table  3. — Citrus  hybrids  in  field  N,  Lamao  Experiment  Station — Ctd. 


p.i. 

No. 


5707 
5709 
6369 
6404 
5712 
6364 
6378 
6716 
6311 
6391 
5720 
5721 
6774 
5728 
6397 
6385 
5734 
5737 
6356 
6411 
5759 


5741 
5744 
5746 
6451 
6389 
5748 
5755 
5756 
5757 
5758 
6320 
6388 
6442 
6407 
5770 
5771 
6317 
5772 
5773 
5774 
6408 
5777 
5778 
5779 
6423 
5783 
5784 
578b 
6787 


Scientific  and  common  name. 


Citrus  hybrid. 
Do 


Faustremon  (Australian  finger  lime  X  lime). 

Tangelo  (tangerine  X  pomelo) 

Citrus  hybrid 

Clemelo  (Clementine  orange  X  grapefruit)... 
Do 


Citrus  hybrid 

Citrangelo  (citrange  X  grapefruit).. 

Tangelo  (tangerine  X  pomelo) 

Citrus  hybrid 

Do 

Do 


Do- 
Do. 


Tangelo  (tangerine  X  pomelo)- 

Citrus  hybrid 

Do 


Citremon  (Poncirus  trifoliata  X  lemon). 

Tangelo  (tangerine  X  pomelo) 

Citrus  hybrid 

Do 


Do. 
Do_ 
Do. 


Tangelo  (tangerine  X  pomelo) 

Clemelo  (Clementine  orange  X  grapefruit).. 

Citrus  hybrid 

Do 

Do 

Do 

Do 

Citremon  (Poncirus  trifoliata  X  lemon) 

Clemelo  (Clementine  orange  X  grapefruit).. 

Oranguma  (orange  X  Satsuma) 

Tangelo  (tangerine  X  pomelo) 

Citrus  hybrid 

Do 

Citremon  {Poncirus  trifoliata  X  lemon) 

Citrus  hybrid 

Do 

Do 

Tangelo  (tangerine  X  pomelo) 

Citrus  hybrid 

Do 

Do 

Tangelo  (tangerine  X  pomelo)  _ 

Citrus  hybrid _.  _ 

Do 

Do 

Do _ 


Stock. 


Pomelo. 
do. 


.do. 


_do. 
.do. 
.do. 
-do. 


.do. 


Pomelo. . 

do.. 

do. 


-do. 
-do. 


_do. 


.do. 
_do. 


.do. 
-do. 


Pomelo.. 
do.. 


Pomelo  . 

do.. 

do.. 

do.. 

do.. 


Pomelo.. 


Pomelo.. 


Pomelo.. 


Trees. 


1922  1923 


Year 
planted. 


1917 
1917 
1918 
1918 
1917 
1918 
1918 
1917 
1918 
1918 
1917 
1917 
1918 
1917 
1918 
1918 
1917 
1917 
1918 
1918 
1917 
1917 
1917 
1917 
1917 
1918 
1918 
1917 
1917 
1917 
1917 
1917 
1918 
1918 
1918 
1918 
1917 
1917 
1917 
1917 
1917 
1917 
1918 
1917 
1917 
1917 
1918 
1917 
1917 
1917 
1918 
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Table  3. — Citrus  hybrids  in  field  N,  Lamao  Experiment  Station — Ctd. 


p.i. 

No. 


5790 
6087 
6130 
6110 
6100 
6111 
6112 
6113 
6082 
6088 
6108 
6075 
6099 
6101 
5956 
5957 
6136 
6036 
6089 
5947 
5955 
5948 
6104 
5961 
5970 
5922 
5926 
6078 
5918 
5916 
5965 
5917 
5553 
5924 
5937 
5935 
5954 
5915 
5909 
5932 
5946 
5938 
5930 
5951 
5913 
5896 
5903 
5908 
5897 
5899 


Scientific  and  common  name. 


Citrus  hybrid. 

Citrandarin  (Poncirus  trifoliata  X  mandarin) . . . 
Citrus  hybrid _ 

Do.__ 

Citrumelo  (Poncirus  trifoliata  X  grapefruit) 

Citrus  hybrid 

Do.. 

Swingle's  citrange  (Poncirus  trifoliata)  X  orange 

Citradia  (Poncirus  trifoliata  X  sour  orange) 

Citrandarin  (Poncirus  trifoliata  X  mandarin)... 

Citrange  (Poncirus  trifoliata  X  orange) 

Citradia  (Poncirus  trifoliata  X  sour  orange) 

Citrumelo  (Poncirus  trifoliata  X  grapefruit) 

Do 

Citrus  hybrid 

Do 

Do 

Citrandarin  (Poncirus  trifoliata  X  mandarin)  _  . 

Do 

Citrus  hybrid 

Do 

Do 

Citrunshu  (Poncirus  trifoliata  X  Satsuma) 

Citrus  hybrid 

Do 

Do 

Do 

Citradia  (Poncirus  trifoliata  X  sour  orange) 

Citrus  hybrid 

Do 


Do._ 
Do__ 
Do__ 
Do__ 
Do._ 
Do._ 
Do._ 
Do._ 
Do._ 
Do__ 
Do._ 
Do__ 
Do__ 
Do__ 
Do_. 
Do._ 
Do__ 
Do__ 
Do_. 
Do._ 


Stock. 


Mandarin. 
do.... 


Pomelo 

do 

Mandarin. 


Mandarin. 
do.... 


_do. 
_do. 
-do. 


Trees. 


1082     1923 


.do. 
-do. 


.do. 


do.... 

Pomelo 

Mandarin. 
do 


_do. 
.do. 


_do. 


_do. 
_do. 


_do. 


_do. 
_do. 


-do. 


.do. 
_do. 
.do. 


.do. 
-do. 
-do. 


Year 
planted. 


1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
•1918 
•1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
!  1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 


*  May  25. 


213007- 
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Table  3. — Citrus  hybrids  in  field  N,  Lamao  Experiment  Station — Ctd. 


P.I. 

No. 

Scientific  and  common  name. 

1 

Stock. 

Trees. 

1922     1923 

1            1 
1            1 
1            1 
1            1 
1            1 
1            1 
1            1 
1            1 
1            1 
1            1 
1             1 
1            1 

Year 
planted. 

1918 
1918 
1918 

5900 
5952 
5995 
5914 
5910 
5912 
5906 
5904 
5905 
5881 
5885 
5883 
5890 
5884 
5880 
5655 
5889 
5892 
5657 
5886 
5893 

b5950 
5998 
5991 
5994 
5894 
592o 
5859 
5865 
5659 

•5881 
5870 
5672 
5852 
5856 
5855 
5858 
5873 
5869 
5876 
5862 
5871 
5875 

Citrus  hybrid 

Mandarin 

do 

Do 

Do 

.    _._do.. 

Do 

Do     ._                                             .    

do 

.   _do 

I 

Do 

Do .               

do 

do 

Do. .               

do 

Do .                             

...do 

Do___ 

Pomelo 

do _ 

Do_    .                                                            

Do.    _.. 

do 

1918 

Do.   _ 

Do.__          

Do 

Do.    __ 

Do.   __ 

Do-__ 

Do-    _    

Do 

Do 

Do 

1 

1 

Do_    __.    . 

Do_      

Do.    __ 

Do _ 

Do__    _. 

Pomelo 

1 
1 

1 
1 

1918 
1918 

Do 

Do 

Do_._        

Do.    _ 

Do___ _ 

Do 

Do_    __ -.    

Pomelo 

do 

1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 
1918 

Do 

Do.__ _ 

do 

Do 

Do - 

do 

...do 

Do.._ 

Do      .- 

do 

do 

Do 

Do 

Do  __ .- 

do 

do 

.    ...do. 

i 

b  Died  of  pink  disease.  c  Died  of  bark  rot. 

It  is  remarkable  that  of  847  trees  growing  at  the  Lamao  Ex- 
periment Station  at  the  beginning  of  the  year  1923  only  19 
died;  3  of  them  were  carried  away  by  flood  and  16  were  de- 
stroyed by  disease.     Although  many  of  the  imported  kinds  are 
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susceptible  to  disease,  with  proper  cultivation  and  care  disease 
does  not  gain  a  strong  foothold. 

It  has  been  observed  2  that  different  species  of  citrus  have 
different  degrees  of  susceptibility  to  various  citrus  diseases, 
and  that  even  the  different  varieties  of  the  same  species  vary- 
in  susceptibility.  All  but  one  of  the  varieties  of  Citrus  auran- 
tifolia  were  attacked  by  canker,  and  this  disease  was  prevalent 
throughout  the  year.  All  except  one  of  the  varieties  were 
attacked  by  bark  rot,  which  was  prevalent  during  the  latter 
part  of  the  dry  season  only.  There  was  only  one  case  of  pink 
disease,  and  it  occurred  during  the  rainy  season. 

The  varieties  under  C.  aurantium  were  not  attacked  by  pink 
disease  or  by  bark  rot,  although  one  variety  was  slightly  af- 
fected by  the  latter  toward  the  close  of  the  dry  season.  This 
variety  was  also  more  or  less  resistant  to  canker.  No  case  of 
foot  rot  was  observed,  but  mottled  leaf  was  prevalent  the  year 
round. 

Citrus  excelsa  was  attacked  by  bark  rot  and  by  canker.  Bark 
rot  was  observed  during  the  latter  part  of  the  dry  season,  and 
canker  was  prevalent  throughout  the  year.  This  species'  was 
not  attacked  by  pink  disease,  foot  rot,  or  mottled  leaf;  at  least, 
no  case  was  observed. 

Citrus  hybrids  were  not  attacked  by  bark  rot.  Their  resist- 
ance to  canker  varied;  some  were  greatly  affected  and  others 
but  slightly,  and  two  varieties  were  immune  to  it.  Nine  cases 
of  pink  disease  were  observed  during  the  latter  part  of  the  rainy 
season  and  the  early  part  of  the  dry  season;  three  trees  were 
killed  by  it. 

The  different  varieties  of  C.  hystrix  were  generally  not  at- 
tacked by  bark  rot.  They  were  more  or  less  resistant  to  canker. 
There  was  not  a  single  case  of  pink  disease  or  foot  root.  There 
were  four  cases  of  mottled  leaf,  which  were  observed  during 
the  latter  part  of  the  dry  season. 

Citrus  limonia  was  more  or  less  attacked  by  bark  rot  and 
canker.  Bark  rot  prevailed  during  the  latter  part  of  the  dry 
season  and  canker  prevailed  throughout  the  year.  This  species 
was  resistant  to  pink  disease.  There  was  only  one  case  of  mot- 
tled leaf. 

Citrus  longispina  was  attacked  by  pink  disease,  by  canker,  and 
by  foot  rot.     It  was  more  or  less  resistant  to  mottled  leaf. 

1  Annual  Report  of  the  Superintendent  of  Lamao  Experiment  Station  to 
the  Director  of  Agriculture  for  1923. 
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Citrus  maxima  was  more  or  less  resistant  to  bark  rot,  but 
was  attacked  by  canker;  all  of  the  varieties  were  affected 
throughout  the  year.  It  was  also  attacked  by  mottled  leaf. 
There  was  only  one  case  of  pink  disease. 

Citrus  medica  was  attacked  by  bark  rot,  more  or  less  resistant 
to  canker,  and  very  resistant  to  pink  disease,  foot  rot,  and  mot- 
tled leaf.     Only  one  tree  died  of  bark  rot. 

Citrus  mitis  was  not  attacked  by  pink  disease,  canker,  or  foot 
rot,  and  was  somewhat  resistant  to  bark  rot.  There  were  only 
one  case  of  bark  rot  and  two  cases  of  mottled  leaf. 

Citrus  nobilis  was  not  attacked  by  pink  disease  or  canker,  was 
more  or  less  resistant  to  bark  rot,  and  was  slightly  attacked 
by  mottled  leaf  and  by  foot  rot.  Only  one  case  of  foot  rot  and 
one  of  bark  rot  occurred. 

Citrus  sinensis  was  generally  attacked  by  canker  and  by  mot- 
tled leaf.  There  were  three  cases  of  pink  disease  and  one  case 
of  foot  rot.  There  were  a  few  cases  of  mottled  leaf  of  varying 
degrees  during  the  latter  part  of  the  dry  season. 

Pink  disease,  foot  rot,  and  mottled  leaf  did  not  affect  any  of 
the  varieties  of  Citrus  southwickii.  They  were  not  attacked  by 
bark  rot  or  canker. 

The  varieties  of  Citrus  webberi  were  not  attacked  by  foot  rot 
or  pink  disease,  and  were  more  or  less  resistant  to  bark  rot 
and  canker.  There  were  mottled  leaf  cases  of  slight  degree 
throughout  the  year. 

Aside  from  the  diseases  mentioned,  there  are  several  insect 
enemies  which  do  considerable  damage  to  Philippine  citrus  trees. 

Mr.  W.  Schultze,  entomologist  of  the  Bureau  of  Science,  con- 
siders that  Agrilus  occipitalis  Eschscholtz,  of  the  family  Bupres- 
tidse,  is  the  insect  most  destructive  to  many  species  of  citrus. 
The  larvse  of  this  Coleoptera  feed  inside  of  the  branches  of  the 
trees,  which  die  as  a  result  of  the  injuries.  The  larvse  of  certain 
Lepidoptera,  or  butterflies,  for  example,  Papilio  alphenor  Cra- 
mer and  Papilio  rumanzovia  Eschscholtz,  also  feed  on  citrus,  and 
sometimes  do  considerable  damage,  particularly  to  the  young 
plants.  Another  destructive  insect  is  a  fly  (probably  the  mango 
fruit  fly,  Dacus  ferrugineus) ,  which  lays  its  eggs  in  the  fruits ; 
the  larvse  feed  on  the  flesh  of  the  fruits,  thus  causing  the 
latter  to  fall.  The  best  remedy  known  is  to  gather  the  fallen 
fruits  and  bury  them  before  the  adult  insects  emerge  in  order 
to  avoid  the  infection  of  other  fruits.  Still  other  enemies  are 
the  mealy  bugs  and  the  scale  insects ;  a  kerosene-emulsion  spray 
is  effective  for  checking  these. 
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Table  4  shows  production  of  the  bearing  citrus  trees ;  that  is, 
the  actual  yield  of  fruits  per  tree,  the  amount  harvested,  the  num- 
ber and  calculated  percentage  of  fruits  dropping,  and  the  age  of 
each  tree.  The  trees  are  grouped  as  to  species  and  are  arranged 
as  to  yield.  In  several  tables  and  in  the  text  the  expression  P.  I. 
No.  is  used.  This  signifies  the  number  given  by  the  Bureau  of 
Agriculture  whenever  a  new  plant  is  introduced. 

Table  4. — Production  of  bearing  citrus  trees  at  Lamao  Experiment  Station. 


p.i. 

No. 


3670 

3670 

1749 

3669 

1749. 

5176 

902 

901 

5163 

901 

2182 

5163 

5176 

1638 
1338 
2385 
2662 
2662 
2385 
2662 
2662 
2511 
2511 
1264 

5165 
3668 
5165 
3656 
4225 
4824 
4225 
5137 
2049 
5189 
2494 
4214 


Row  and 
tree  Nos. 


R9  -  T3 
R8  -  T8 
R8  -  T7 
R8  -  T8 
R9  -  T4 
R8  -  T7 
R8  -  T3 
R17-T10 
R17-  T9 
R4  -  T3 
R17-  T8 
R6  -T13 
R4  -  T4 
R8  -  T4 

Rll-  T2 
Rll-  Tl 
R7  -  T3 
Rl  -  T3 
R3  -  T6 
R7  -  T4 
R3  -  T5 
Rl  -  T2 
R2  -  T4 
R2  -  T3 
R6  -  Tl 

R5  -  T9 
R8  -  T3 
R5  -T10 
R9  -  T4 
R6  -  T4 
R8  -  Tl 
R6  -  T3 
R11-T12 
R6  -  T8 
R14-  T6 
R2  -  T7 
R6  -  T4 


Scientific  and  common 
name. 


Age. 


Citrus  aurantifolia: 

Everglade 

Trinidad 

Do 

Lime 

Everglade 

Lime 

Do 

Dayap 

Do 

Tahiti 

Dayap 

Lime 

Tahiti 

Lime 

Citrus  aurantium: 

Sour  orange 

Do 

Do 

Do 

Do 

Do. - 

Do 

Do 

Do 

Do 

Do 

Citrus  hystrix: 

Suangui 

Citrus  hystrix 

Suangui 

Kanci,  var.  boholensis. 

Kalo-oy 

Kanci,  var.  boholensis. 

Kalo-oy 

Kolobot,  var.  lorosa  _  _ 

Citrus  hystrix 

Kabuyau 

Do 

Kamugau 


Actual  yield  in 
fruits. 


On 
tree. 


712 

512 

267 

178 

117 

59 

30 

24 

23 

18 

15 

15 

9 

6 

22C 

210 

140 

13p 

104 

99 

49 

35 

18 


120 
86 
66 
65 
51 
36 
30 
25 
23 
16 
15 
14 


Har- 
vested 


670 

490 

240 

150 

107 

50 

12 

16 

15 

10 

12 

10 

5 

3 

120 
95 
86 
90 
75 
30 
30 
15 
10 


Fruits  dropped. 


Number. 

42 

22 

27 

26 

10 

9 

18 

5 

4 

8 

3 

5 

4 

3 

7 
10 
50 
40 
29 
20 
19 
20 


Per  cent. 

5.89 

4.29 

10.11 

14.60 

8.54 

15.25 

60.00 

20.83 

17.39 

44.44 

20.00 

33.33 

44.44 

50.00 

3.09 
4.76 
35.71 
30.76 
27.88 
20.20 
38.77 
57.14 
44.44 


41.66 

100 

30.30 
100 

49.01 
100 

66.66 

40.00 
100 

18.75 
100 
100 


Unac- 
count- 
able 
losses. 


99 
105 

4 


49 


42 

10 
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Table  4. — Production  of  bearing  citrus  trees  at  Lamao  Experiment 
Station — Continued. 


p.  I. 

No. 


5137 
2049 
3665 
3665 

4830 
2665 
2687 
4118 
1631 
3882 
4121 
1633 
3673 
1632 
4125 
3882 
2690 
1713 
1632 
1633 
4121 
4118 
1333 
1995 
3384 
4868 
2524 
5102 
4125 
3384 
5144 
8442 
1333 
1707 
5152 
2687 
4868 
893 
5152 
3391 
1713 
1707 
1334 
891 
891 
899 


Row  and 
tree  Nos. 


Rll-Tll 
R6  -  T7 
R4  -T12 
R4  -Til 

R9  -  T3 
R5  -  T4 
R6  -  Tl 
RIO-  T2 
Rll-  T4 
R7  -T10 
RIO-  T8 
R12-  T2 
R12-  Tl 
R13-  T5 
Rll-  T6 
R7  -  T9 
R6  -  T8 
R9  -  Tl 
R13-  T6 
R12-  Tl 
RIO-  T7 
RIO-  Tl 
R16-  T6 
R4  -  T8 
R7  -  T6 
Rll-  T4 
Rll-  T7 
Rll-  T5 
Rll-  T5 
R7  -  T5 
R13-  Tl 
R4  -  T5 
R16-  T5 
RIO-  T5 
R12-  T3 
R6  -  T2 
Rll-  T3 
R17-  T4 
R12-  T4 
R14-  T4 
R9  -  T2 
RIO-  T6 
R15-  Tl 
R17-  Tl 
R17-  T2 
R17-  T7 


Scientific  and  common 
name. 


Age. 


Actual  yield  in 
fruits. 


On 
tree. 


Citrus  hystrix:  Yrs 

Kolobot,  var.  torosa  _  _.      8 

Citrus  hystrix 10 

Kolobot,  var.  torosa 

Do_._ .. 

Citrus  maxima: 

Amontay 

Lukban . 

Duncan. . 

Walter 

Marsh 

McCarthy. 

Do 

Case  pomelo.. . 

Siamese 

Triumph. 

Royal 

McCarthy 

Marsh . 

Triumph 

Do... 

Case  pomelo.. 

McCarthy 

Walter 

Ellen 

Pomelo 

Saigon. 

Kellogg.. __' 

Pomelo 

Lias "*____ 

Royal 

Saigon 

Panuban 

Siamese.. 

Ellen 

Marsh I  11 

Siamese |     6 

Duncan |     8 

Kellogg '     8 

Pomelo !  11 


10 


11 


11 


11 


11 


11 


Siamese 

Yugelar 

Triumph 

Marsh. 

Pernambuco. 

Pomelo 

Do 

Do 


Har- 
vested. 


138 
123 
96 
90 
88 
64 
63 
60 
59 
49 
46 
44 
42 
37 
28 
26 
25 
22 
18 
18 
16 
14 
13 
12 
12 
11 
11 
6 
4 
3 
2 

2 

1 
1 

1 
0 
0 
0 
0 
0 
0 


Fruits  dropped. 


Number. 
5 
10 


110 

86 

55 

25 

39 

41 

60 

58 

30 
4 
2 

14 

17 

23 

22 

3 

5 

14 

13 

14 

14 

7 

0 

5 

3 

0 

0 

0 

1 

0 

2 

0 

0 

1 

0 

0 

0 

0 

0 

0 


Per  cent, 
41.66 
100 
100 


20 

41 

65 

49 

23 

3 

2 

29 

45 

44 

37 

28 

20 

1 

4 

22 

17 

2 


6 
0 
6 
4 
0 
2 
0 
1 
1 
0 
0 
0 

oi 

o  : 

0      ! 

o  I 


5.79 
16.26 
42.70 
72.22 
55.68 
35.93 

4.76 

3.33 
49.15 
91.83 
95.65 
84.09 
66.66 
54.05 

3.57 
15.38 
88.00 
77.27 

11.11 


12.5 
0 
46.15 
100 


54 .  54 
0 
1Q;0 
100 


100 
0 
100 
100 
0 
0 
0 
0 
0 
0 
0 


28,4 


Wells  et  ah:  Philippine  Citrus  Fruits 


491 


Table  4. — Production  of  bearing  citrus  trees  at  Lamao  Experiment 
Station — Continued. 


P.I. 

No. 

Row  and 
tree  Nos. 

3876 

R5  -  T7 

1334 

R15-  T2 

5181 

R3  -Til 

5181 

R3  -T12 

2700 

R4  -  T5 

1995 

R4  -  T4 

3389 

R9  -  Tl 

5523 

R15-T12 

3392 

R14-  T2 

2503 

Rl  -  T4 

2513 

R13-  Tl 

R13-  T9 

2355 

Rl  -  T9 

2332 

R15-  Tl 

2513 

R13-  T2 

2332 

R15-  T2 

R13-T10 

1271 

R7  -  T4 

3383 

R7  -  T2 

5173 

R6  -  T9 

745 

R13-  T4 

2693 

R3  -T10 

1335 

R14-  T2 

1265 

R2  -  T2 

2693 

R3  -  T9 

744 

R20-  T3  1 

744 

R12-  T9 

745 

R20-  T4 

1335 

R5  -  T3 

1335 

R15-  T4 

3883 

R7  -  T9 

1335 

R14-  Tl 

5173 

R6  -T10 

1272 

R7  -  T5 

1272 

R7  -  T6 

2695 

R5  -T10 

1270 

R7  -  Tl 

2568 

R5  -  T4 

2695 

R5  -  T9 

1270 

R7  -  T2 

3660 

R8  -  T6 

1259 

R12-  T7 

4126 

R2  -  T4  1 

Scientific  and  common 
name. 


Citrus  maxima: 

Nakoin 

Pernambuco 

Pomelo 

Do. .- 

McCarthy 

Pomelo 

Siamese 

Pomelo- _ 

Yugelar -- 

Boongon 

Citrus  mitis: 

Kalamondin 

Do - 

Do... 

Do 

Do 

Do 

Do 

Citrus  nobilis: 

Kishiu - 

Citrus  nobilis 

Saagkam - 

Tizon,  var.  papillaris. 

King--- --- 

Oneco 

China 

King 

Tizon,  var.  papillaris. 

Molana 

Tizon,  var.  papillaris. 
Oneco -.  - 

Do.. - 

Do 

Do 

Saagkam _ 

Konda  narum 

Do 

Citrus  sinensis: 

Brown 

St.  Michael 

Misamis 

Brown 

St.  Michael 

Balanga... 

Malta  blood._ 

Foster- 


Actual  yield  in 
fruits. 

Unac- 

Fruits  dropped. 

Age. 

On 
tree. 

Har- 
vested. 

losses. 

Yrs. 

Number. 

Per  cent. 

8 

0 

0 

0 

0 

7 

0 

0 

0 

0 

7 

0 

0 

0 

0 

7 

8 

8 

8 

6 

8 

8 

8 

2,710 

2,585 

125 

4.61 

8 

1,300 

1,094 

206 

15.84 

8 

650 

530 

120 

18.46 

8 

556 

495 

61 

10.97 

8 

275 

245 

30 

10.90 

8 

70 

53 

17 

24.28 

8 

70 

50 

20 

28.57 

11 

100 

35 

45 

45 

20 

8 

89 

15 

35 

39.32 

39 

6 

65 

5 

60 

92.30 

5 

28 

8 

20 

71.42 

8 

25 

15 

4 

16.00 

6 

11 

18 

2 

16 

88.88 

11 

16 

2 

5 

81.25 

9 

8 

3 

0 

3 

100 

11 

1 

8 

9 

7 

7 

6 

11 

6 

11 

7 

8 

517 

130 

329 

63.63 

58 

11 

400 

210 

190 

47.5 

8 

330 

110 

220 

66.66 

8 

310 

82 

228 

73.54 

11 

290 

120 

170 

58.62 

8 

281 

82 

35 

12.45 

164 

8 

198 

147 

51 

25.75 

8 

183 

30 

153 

83.6 
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Table  4. — Production  of  bearing  citrus  trees  at  Lamao  Experiment 
Station — Continued. 


P.I. 
No. 


3660 
4119 
4126 
4124 
1635 
56 
2686 
4123 
1706 
5177 
1705 
4124 
2694 
1714 
1639 
1705 
1639 
2698 
4117 
1266 
4119 
1258 
4123 
1715 
1701 
1636 
1728 
2697 
5177 
1266 
1719 
1706 
1260 
2697 
1715 
4117 
2689 
3886 
1258 
1701 

966 

51 

1637 

966 

1728 

1720 

51 


Row  and 
tree  Nos. 


R8  -  T5 
RIO-  T4 
R2  -  T3 
Rll-  T4 
R12-  T5 
R8  -  T9 
R3  -  T7 
Rll-  Tl 
RIO-  T3 
R12-  T5 
RIO-  T2 
Rll-  T3 
R4  -  Tl 
R9  -  T3 
Rll-  T4 
RIO-  Tl 
Rll-  T3 
R13-  T5 
R9  -  T9 
R3  -  T8 
RIO-  T3 
R2  -  Tl 
Rll-  T2 
R9  -  T5 
Rll-  T7 
R12-  T7 
R8  -  T5 
R4  -  T3 
R12-  T6 
R3  -  T7 
R9  -Til 
RIO-  T4 
R3  -  T6 
R4  -  T4 
R9  -  T6 
R9  -T10 
R6  -  T5 
R7  -  T7 
R2  -  T2 
Rll-  T8 
R16-  T3 
R20-  Tl 
R12-  T9 
R16-  T4 
R8  -  T6 
R9  -T13 
R20-  T2 


Scientific  and  common 
name. 


Citrus  einensie: 

Balanga 

Dugat 

Foster 

CarIeton_ 

Pineapple 

Jaffa 

Pineapple 

Magnum  bonum_ 

Valencia.. 

Pongkan.. 

Mediterranean 

Carleton 

Majorca 

Larrantta 

Ruby 

Mediterranean. .  _ 

Ruby 

Boone__ 

Brown 

Whitaker 

Dugat- 

Jaffa 

Magnum  bonum. 

White  siletta 

Holdfast 

Washington  navel 

Orange 

Maltese  blood 

Pongkan 

Whitaker 

Jaffa 

Valencia.  _ 

Excelsior 

Maltese  blood 

White  siletta 

Brown 

Enterprise 

Du  Roi 

Jaffa 

Holdfast- _ 

Cajel 

Valencia.  _ 

Jaffa 

Cajel 

Orange 

Bahia 

Valencia-- 


Actual  yield  in 
fruits. 

Age. 

On 
tree. 

Har- 
vested. 

Yrs. 

8 

169 

66 

8 

163 

32 

8 

160 

16 

8 

158 

78 

11 

150 

116 

11 

135 

23 

8 

129 

104 

8 

110 

90 

11 

98 

20 

6 

95 

71 

11 

93 

59 

8 

80 

62 

8 

78 

63 

11 

70 

16 

11 

69 

60 

9 

60 

17 

11 

60 

46 

8 

58 

30 

8 

53 

39 

8 

53 

11 

8 

50 

25 

8 

50 

17 

8 

49 

32 

11 

44 

18 

11 

43 

10 

11 

43 

14 

11 

34 

15 

8 

31 

2 

6 

28 

13 

8 

27 

5 

11 

27 

5 

11 

26 

4 

11 

25 

8 

8 

23 

1 

11 

19 

2 

8 

18 

2 

8 

18 

8 

8 

17 

5 

8 

16 

2 

11 

15 

2 

11 

14 

5 

11 

13 

6 

11 

12 

7 

11 

8 

2 

11 

7 

2 

11 

7 

Z 

11 

6 

4 

Fruits  dropped. 


Number, 

30 

100 

144 

80 

34 

112 

10 

20 

78 

24 

34 

18 

15 

54 

9 

43 

14 

28 

14 

42 

25 

33 

17 

26 

33 

29 

19 

29 

15 

22 

22 

22 

7 

22 

17 

16 

10 

12 

14 

13 

9 

4 

5 

6 

5 

5 

2 


Per  cent. 
17.75 
61.34 
9Q.00 
50.63 
22.66 
82.96 
7.75 
18.18 
79.59 
25.26 
36.55 
22.50 
19.23 
77.14 
13.04 
71.66 
23.33 
48.27 
26.41 
79.24 
50.00 
66.00 
34.69 
59.09 
76.74 
67.44 
55.88 
93.54 
53.57 
81.48 
81.48 
84.61 
28.00 
95.65 
89.47 
88.88 
55.55 
70.58 
87.5 
86.66 
64.28 
30.76 
41.66 
75.00 
71.42 
71.42 
33.33 


Unac- 
count- 
able 
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Table  4. — Production  of  bearing  citrus  trees  at  Lamao  Experiment 
Station — Continued. 


P.I. 

No. 


2365 
1719 
1277 
1637 
51 
2568 
2426 
2569 
1711 

2266 

5105 

5102 

896 

5102 
896 


3388 
3841 


Row  and 
tree  Nos. 


R5  -  T9 
R9  -T12 
R2  -  T3 
R12-T10 
R9  -  Tl 
R2  -  T5 
Rl  -Til 
R2  -  T7 
R10-T12 

R5  -  T5 

Rll-  T9 
Rll-  T6 
R17-  T5 

Rll-  T5 
R17-  T6 
R18-  T5 
R18-  T6 

R7  -Til 
R5  -  T2 


Scientific  and  common 
name. 


Age. 


Citrus  sinensis: 

Orange 

Jaffa 

Seville 

Jaffa 

Valencia 

Orange 

Citrus  sinensis 

Valencia 

Washington  navel 

Citrus  webberi: 

Kabugau,  Citrus  web- 
beri var.  montana. 

Alsem 

Citrus  webberi . 

Kabugau,  Citrus  web- 
beri var.  montana. 

Citrus  webberi 

Do 

Alsem 

Do 

Citrus  excelsa: 

Le  Nestour  ... 

Tanchau  


Actual  yield  in 
fruits. 


On 
tree. 


460 

56 
29 

28 

13 

12 
4 


23 

16 


Har- 
vested. 


300 

0 
17 
20 


Fruits  dropped. 


Number. 
4 
3 

4 
4 


100 


18 
16 


Per  cent. 
80.00 
60.00 

100 

100 


100 


34.7 

35.71 
34.48 
28.57 

46.15 
33.33 
100 


78.26 
100 


Unac- 
count- 
able 
losses. 


36 
2 


Under  Citrus  aurantifolia  Swingle,  3669  Everglade  showed 
the  largest  yield,  712  fruits;  3670  R8-T8  Trinidad  was  second, 
with  512  fruits;  and  3670  R8-T7  Trinidad  third,  with  267 
fruits;  5163  Tahiti  yielded  only  9  fruits,  and  5176  Lime,  only 
6  fruits. 

Under  Citrus  aurantium  Linnseus  1638  R11-T2  Sour  orange 
showed  the  largest  yield,  226  fruits;  1338  R1L-T1  Sour  orange 
was  second,  with  210  fruits;  and  2385  Sour  orange  third,  with 
140  fruits ;  2511  and  1264  did  not  bear  any  fruit  at  all. 

Under  Citrus  excelsa  Wester,  3388  Le  Nestour  gave  23  fruits 
and  3841  Tanchau  gave  16  fruits. 

Under  Citrus  hystrix  de  Candolle  5165  R5-T9  Suangui  showed 
the  largest  yield,  120  fruits;  3668  was  second,  with  86  fruits; 
and  5165  Suangui  third,  with  66  fruits.  No.  3655  Kolobot  pro- 
duced only  8  fruits;  3665  R4-T11  Kolobot,  and  4830  Amontay 
did  not  produce  any  fruit  at  all. 
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Under  Citrus  maxima,  2665  Lukban  showed  the  largest  yield, 
with  138  fruits;  2687  Duncan  was  second,  with  123  fruits; 
and  4118  Walter  third,  with  96  fruits.  No.  893  Pomelo,  5152 
Siamese,  and  3391  Yugelar  produced  only  one  fruit  each,  and 
the  following  did  not  produce  any  fruit  at  all: 

1713.  Triumph.  2700.  McCarthy. 

1707.  Marsh.  1995.  Pomelo. 

1334.  Pernambuco.  3389.  Siamese. 
891.  Pomelo.  5523.  Pomelo. 
899.  Pomelo.  3392.  Yugelar. 

3876.  Nakoin.  2503.  Boongon. 

5181.  Pomelo. 

Under  Citrus  mitis  Blanco,  2513  Kalamondin  showed  the  larg- 
est yield,  2,710  fruits;  R13-T9  Kalamondin  was  second,  with 
1,300  fruits ;  and  2355  Kalamondin  third,  with  650  fruits.  No. 
2332  Kalamondin  and  R13-T10  Kalamondin  gave  70  fruits  each. 
All  of  the  trees  bearing  produced  fruits  throughout  the  year. 

Under  Citrus  nobilis  Loureiro,  1271  Kishiu  showed  the  largest 
yield,  100  fruits;  3383  was  second,  with  89  fruits;  and  5173  Saag- 
kam  third,  with  65  fruits.  No.  744  R20-T3  Tizon  gave  only 
1  fruit,  while  the  following  were  non-bearers: 

744.  R12-T9  Molana.  3883.  Oneco. 

745:  Tizon.  5173.  Saagkam. 

1335.  R5-T3  Oneco.  1272.  Konda  narum. 

Under  Citrus  sinensis  Osbeck,  2695  Brown  showed  the 
largest  yield,  517  fruits ;  1270  St.  Michael  was  second,  with  400 
fruits;  and  2568  Misamis  third,  with  330  fruits.  The  follow- 
ing produced  between  3  and  8  fruits: 

966.  Cajel.  1719.  Jaffa. 

1728.  Orange.  1277.  Seville. 

1720.  Bahia.  1637.  Jaffa. 

51.  Valencia.  2568.  Orange. 
2365.  Orange. 

No.  2426,  2569  Valencia,  and  1711  Washington  navel  pro- 
duced no  fruits. 

Under  Citrus  webberi  Wester,  2266  Kabugao  showed  the 
largest  yield,  460  fruits;  5105  Alsem  was  second,  with  56  fruits; 
and  5102  third,  with  29  fruits;  853  R18-T5  Alsem  produced 
only  4  fruits,  and  853  R18-T6  yielded  none. 
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The  following  trees  produced  fruits  out  of  season: 

Everglade  lime.  1635.  Pineapple  orange. 

Trinidad  lime.  1639.  Ruby  orange. 

5176.  Lime.  4119.  Dugat  orange. 

3660.  Balanga  orange.  2695.  Brown   orange. 

2568.  Misamis  orange.  1260.  Excelsior  orange. 

2686.  Pineapple  orange.  2689.  Enterprise  orange. 

That  the  Philippine  Islands  is  very  well  adapted  to  citricul- 
ture  is  indicated  by  the  fact  that  there  are  at  least  a  few 
kinds  of  citrus  trees  grown  in  every  province  excepting  Co- 
tabato. 

Table  5  shows  the  distribution  and  production  of  citrus  trees 
by  provinces  for  the  years  ending  June  30,  1921,  1922,  and 
1923.  Mandarins,  oranges,  and  pomelos  are  the  only  kinds  of 
citrus  considered,   as  these  are  the  commonest  commercially. 

From  Table  5  it  will  be  seen  that  Batangas  Province  ranks 
first  in  the  number  of  mandarin  trees  cultivated  during  1923, 
with  225,900  trees  cultivated,  but  only  123,900  bearing;  Ilocos 
Norte  is  second,  with  30,400  trees  cultivated  and  22,300  bear- 
ing; and  Cebu  is  third,  with  17,400  trees  cultivated  and  10,000 
bearing.  Although  Batangas  Province  leads  in  the  number  of 
mandarin  trees  cultivated,  yet  its  fruit  production  may  be  con- 
sidered as  poor  when  compared  with  that  of  other  provinces. 
In  1923  Romblon  produced  411,200  mandarins  from  2,000  trees, 
or  an  average  of  205  fruits  per  tree;  Batangas  had  a  fruit 
production  of  11,960,000  from  123,900  trees,  or  an  average  of 
about  96  fruits  per  tree,  less  than  half  of  the  average  fruit 
production  per  tree  of  Romblon.  Albay  comes  next  to  Romblon 
in  fruit  production,  837,700  fruits  from  4,400  trees,  or  about  190 
fruits  per  tree.  Pangasinan  ranks  third,  with  a  production  of 
1,000,500  fruits  from  5,400  trees,  or  an  average  of  about  185 
fruits  per  tree.  Batanes  had  the  lowest  fruit  production,  3,000 
fruits  from  100  trees,  or  an  average  of  30  mandarins  per  tree. 
x  It  will  also  be  noticed  that  Agusan,  Cotabato,  Lanao,  and  Masbate 
do  not  grow  mandarins.  Possibly  these  places  are  not  well 
adapted  for  mandarin  cultivation,  or  perhaps  no  attention  has 
been  paid  to  mandarin  growing  there. 

Table  5  also  shows  that  Batangas  ranks  first  in  the  number 
of  orange  trees  cultivated  for  the  year  1923,  namely,  24,470. 
Iloilo  comes  next,  with  18,730  orange  trees,  and  Pangasinan 
third,  with  17,700  trees.     Iloilo  ranks  first  in  bearing  trees, 
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13,440;  Batangas  second,  with  13,010;  and  Albay  third,  with 
12,320.  Cotabato  is  the  only  province  that  does  not  cultivate 
oranges.  It  is  probable  that  this  place  is  not  at  all  adapted 
to  citriculture,  since  no  form  of  citrus  is  being  grown  there, 
judging  from  the  table  on  citrus  distribution  given.  Rizal 
in  1923  produced  239,200  oranges  from  1,350  trees,  or  an 
average  of  177  fruits  per  tree.  Masbate  produced  from  140 
trees  22,600  oranges,  or  an  average  of  161  oranges  per  tree. 
Tarlac  ranks  third,  with  364,600  oranges  from  2,290  trees,  or  an 
average  of  159  oranges  per  tree.  The  Batangas  production  was 
840,900  oranges  from  13,010  trees,  or  an  average  of  64  oranges 
per  tree,  which  amounted  to  about  one-third  of  the  average 
fruit  production  per  tree  of  Rizal.  Leyte  gave  the  smallest 
average  production,  38  oranges  per  tree. 

Pomelos  are  produced  to  the  greatest  extent  in  Camarines 
Sur.  Table  5  shows  that  province  to  have  cultivated  34,350 
trees;  Albay  is  second,  with  24,540  trees;  and  Oriental  Negros 
third,  with  22,640  trees.  In  the  number  of  pomelo  trees  bear- 
ing for  the  year  1923,  Camarines  Sur  leads  the  other  provinces 
with  27,380  trees;  Albay  is  second,  with  14,350  trees;  and 
Nueva  Ecija  third,  with  12,670  trees.  Agusan,  Batahes,  Bu- 
kidnon,  Cotabato,  Palawan,  and  Zamboanga  Provinces  do  not 
cultivate  pomelos  to  any  great  extent.  In  fruit  production  per 
tree  Occidental  Negros  ranked  first,  with  1,100,200  pomelos 
from  6,720  bearing  trees,  or  an  average  of  163  per  tree ;  Orien- 
tal Negros  ranked  second,  with  1,685,300  pomelos  from  12,400 
trees,  or  an  average  of  135  per  tree;  Albay  was  third,  with 
1,908,700  pomelos  from  14,350  trees,  or  an  average  of  133  per 
tree.  Tayabas  had  the  lowest  average  production,  about  28 
pomelos  per  tree.  Batangas  produced  144,400  .  pomelos  from 
2,720  trees,  or  an  average  of  about  53  fruits  per  tree,  less  than 
one-third  of  the  average  fruit  production  per  tree  of  Occidental 
Negros. 

According  to  the  totals  given  in  Table  5  it  will  be  seen  that 
the  total  number  of  citrus  trees  cultivated  in  the  years  1921  to 
1923  is  890,970;  of  bearing  trees,  560,700;  and  of  fruit  pro- 
duction, 49,735,600. 

The  average  cultivated  area  per  tree  is  estimated  to  be  44 
square  meters.  Therefore,  the  Philippine  Islands  has  an  es- 
timated area  under  commercial  citrus  cultivation  of  about  3,920 
hectares.  It  must  not  be  forgotten  that  thousands  of  trees  of 
other  kinds  of  citrus  are  also  grown  throughout  the  Islands, 
although  not  to  any  extent  commercially. 
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Of  the  citrus-producing  provinces  in  the  Philippine  Islands, 
Batangas  alone  supplies  the  Manila  markets  with  mandarins 
and  oranges.  The  production  of  the  other  provinces  is  consumed 
locally.  To  give  those  interested  an  idea  as  to  the  tonnage  of 
oranges  3  annually  shipped  to  Manila  from  Batangas,  the  data 
obtained  from  the  Manila  Railroad  Company  are  here  presented 
as  Table  6. 

Table  6. — Citrus  fruits  shipped  annually  from  Batangas  Province  to  Manila, 

1910  to  1923. 


Year. 

Tons. 

Fruits 
(calculated). 

Estimated 
value. 

Year. 

Tons. 

Fruits 
(calculated). 

Estimated 
value. 

Pesos. 

Pesos. 

1910.  _ 

8,000 

58,000,000 

1,160, (TOO.  00 

1917. ._ 

2,853 

20,493,099 

409,861.98 

1911  .. 

427 

3,000,000 

60,000.00 

1918___ 

1,968 

14,136,144 

282,722.88 

1912 __ 

2,657 

19,085,231 

381,704.62 

1919___ 

3,549 

25,492,467 

509,849.34 

1913_. 

4,816 

34,593,328 

691,866.56 

1920___ 

2,638 

18,948,754 

378,975.08 

1914  .. 

2,510 

18,029,330 

360,586.60 

1921___ 

776 

5,574,008 

111,480.16 

1915_„ 

2,040 

14,653,320 

293,066.40 

1922, __ 

1,705 

12,247,015 

244,940.30 

1916 __ 

1,979 

14,215,157 

284,303.14 

1923__. 

2,110 

15,156,130 

303,122.60 

These  figures  represent  shipments  by  freight  only;  they  do 
not  include  shipments  by  truck  and  express. 

The  41  kinds  of  citrus  that  we  have  studied  and  the  5  studied 
by  Gibbs  and  Agcaoili 4  constitute  only  a  small  part  of  the  whole 
for,  as  has  already  been  mentioned,  there  are  about  800  types 
of  citrus  growing  in  the  Philippines,  including  the  valid  Phil- 
ippine species,  the  hybrids,  and  the  introduced  species. 

CHEMICAL  ANALYSIS 

Table  7  gives  the  common  names  of  the  41  kinds  of  citrus 
fruits  that  were  analyzed,  their  botanical  names,  the  soil  in 
which  grown,  description  of  the  fruits,  and  whether  common  or 
rare  forms.  It  will  be  noticed  that  most  of  the  fruits  are  of  the 
introduced  species  under  experimentation  at  Lamao  Experiment 
Station. 


3  Including  mandarins,  oranges,  and  a  few  pomelos. 

4  Philip.  Journ.  Sci.  §  A  7   (1912)   403. 
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As  soon  as  the  fruits  arrived  at  the  laboratory,  they  were 
weighed  and  their  average  weights  noted.  It  will  be  seen  from 
Table  8  that  of  all  the  forms  of  citrus  analyzed,  the  pomelos 
were  the  heaviest.  The  pink  pomelo  averaged  695  grams,  or 
a  little  over  1.5  pounds;  most  of  the  grapefruits  weighed  be- 
tween 400  and  500  grams,  or  about  1  pound  per  fruit.  The 
oranges  came  third,  the  heaviest  ones,  Sour  orange,  384.9  grams ; 
Igorot,  375;  Balanga,  265;  Valencia,  207.5;  Misamis,  206.6; 
and  the  rest  weighed  between  104  and  200.  The  limes  were 
the  smallest;  the  average  weight  ranged  from  34  to  120.1  grams. 

After  having  been  weighed,  the  fruits  were  peeled  and  the 
average  weights  of  the  peelings  noted.  Then  the  peeled  fruits 
were  opened  and  the  seeds  removed.  The  average  number  of 
seeds  per  fruit,  the  average  weight  of  seeds  per  fruit,  and  the 
average  weight  of  one  seed  are  also  given  in  Table  8.  The 
average  weights  of  peelings,  pulps,  seeds,  and  juice,  expressed 
in  percentages,  are  given  also  in  the  table.  The  juice  was  ex- 
pressed from  the  fruit  by  means  of  a  hand  press,  strained 
through  a  piece  of  fine  cloth  to  get  rid  of  any  pulp  or  seeds, 
measured  to  determine  the  average  number  of  mils  per  average 
fruit,  and  the  specific  gravity  determined  by  means  of  a  hydrom- 
eter. Table  8  also  gives  the  specific  gravity  of  the  juices 
of  the  different  citrus  fruits  and  the  quantity  of  juice,  in  per- 
centage, per  average  fruit. 

It  will  be  noted  that  among  the  oranges  the  Boone  orange 
has  the  highest  percentage  of  juice,  56.05;  Valencia,  52.67; 
and  Magnum  bonum,  51.38.  Among  the  other  citrus  fruits  that 
are  not  oranges  Camisan  has  the  highest  percentage  of  juice, 
53.55.  The  rest  range  from  31  per  cent  up.  The  specific 
gravity  was  found  to  lie  between  1.028  and  1.042. 

Among  the  oranges,  Sour  orange  has  the  highest  percentage 
of  peeling,  39.57;  Jaffa  has  the  highest  percentage  of  pulp, 
41.61;  and  Brown  orange  has  the  lowest  percentage  of  peeling, 
15.63.  Igorot  has  the  lowest  percentage  of  pulp,  17.2,  and 
Malta  blood  the  least  average  number  of  seeds  per  fruit,  namely, 
2.5.  Among  the  other  citrus  fruits  that  are  not  oranges  Marsh 
grapefruit  has  the  highest  percentage  of  peeling,  38.57 ;  Lemon 
the  highest  percentage  of  pulp,  39.58 ;  Pink  pomelo  the  highest 
number  of  seeds,  58.  Trinidad  lime  has  the  lowest  percentage 
of  peeling,  19.94;  Walter  grapefruit  the  lowest  percentage  of 
pulp,  18.21 ;  and  Tahiti  lime  the  least  number  of  seeds,  1. 
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Fig.  1.     Percentage  and  quantity  of  oil  in  various  citrus  fruits. 

The  juice  was  analyzed  quantitatively  for  total  solids,  su- 
crose, reducing  sugars,  citric  acid,  and  available  citric  acid. 

METHODS  OF  ANALYSIS 

Total  solids. — Total  solids  were  determined  in  the  usual  man- 
ner, using  the  steam  bath  and  an  electric  oven. 

Sucrose. — Exactly  26  grams  of  the  original  juice  were  trans- 
ferred to  a  100-cubic  centimeter  volumetric  flask,  clarified  with 
alumina  cream  and  lead  subacetate  solutions;  made  up  to  the 
100-cubic  centimeter  mark;  filtered  and  polarized  in  a  200-mil- 
limeter tube;  and  50  cubic  centimeters  of  the  solution  used  for 
direct  polarization  were  inverted  and  the  true  sucrose  was 
determined  by  the  Clerget-Herzfeld  formula: 

„  __  (a-b)  100 


142.66  -  t/2. 


Reducing  sugars. — Determinations  of  reducing  sugars  were 
made  by  using  the  volumetric  Fehling's  method. 

Citric  acid. — To  obtain  the  percentage  of  citric  acid  in  an 
average  original  juice,  a  weighed  quantity  of  the  average  juice 
was  transferred  to  a  beaker,  diluted  with  a  small  quantity  of 
distilled  water  and  titrated  against  0.1  N  alkali  solution,  using 
phenolphthalein  as  indicator.  The  number  of  cubic  centimeters 
of  0.1  N  alkali  used,  multiplied  by  0.64  and  divided  by  the 
weight  of  the  sample  taken,  gives  the  percentage  of  citric  acid 
in  the  original  juice. 
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To  obtain  the  percentage  of  possible  available  citric  acid  per 
average  fruit,  the  percentage  of  citric  acid  in  the  average  juice 
was  multiplied  by  the  average  weight  of  juice  per  fruit  and  the 
total  divided  by  the  average  weight  of  the  fruit;  the  result, 
multiplied  by  100,  gave  the  average  percentage  of  citric  acid 
recovered  from  the  juice  expressed  from  an  average  fruit. 

The  total  citric  acid  is  the  amount  of  citric  acid  in  the  whole 
fruit.  It  is  calculated  from  the  sum  of  the  citric  acid  in  the 
juice  and  the  citric  acid  in  the  pulp. 

Table  9  shows  the  analyses  of  the  juices.  According  to  this 
table  and  Plate  1,  Triumph  grapefruit  has  the  highest  percent- 
age of  sucrose  in  the  original  juice,  namely,  5.19;  and  Everglade 
lime,  Tahiti  lime,  Trinidad  lime,  Lemon,  Biasong,  Gauid,  Lom- 
bog,  Satsumamikan  mandarin,  and  Suangui  do  not  contain  any 
sucrose  at  all. 

Camisan,  Sampson  orange,  and  Citrus  species  have  the  highest 
percentages  of  reducing  sugars;  namely,  4.5,  4.44,  and  4.16,  re- 
spectively; Biasong,  Trinidad  lime,  and  Suangui  have  the  lowest, 
0.00,  0.062,  and  0.064,  respectively. 

It  is  very  interesting  to  note  that  the  fruits  that  are  high  in 
sugars  are  very  low  in  citric  acid.  Table  8  shows  that  Biasong, 
Trinidad  lime,  Tahiti  lime,  and  Everglade  lime  have  the  highest 
percentages  of  citric  acid  in  the  juice,  7.57,  7.159,  6.84,  and 
6.64,  respectively;  they  have  no  sucrose  and  very  low  percent- 
ages of  reducing  sugars. 

The  total  citric  acid  per  average  fruit  is  highest  in  Satsuma- 
mikan mandarin,  5.623  grams,  and  lowest  in  Citrus  madurensis, 
0.206  gram.  The  percentages  of  average  total  citric  acid  per 
average  fruit  are  highest  in  Everglade  lime,  3.94 ;  Trinidad  lime, 
3.73;  Biasong,  3.655;  and  Tahiti  lime,  3.64;  and  are  lowest  in 
Pink  pomelo,  0.154;  Triumph  grapefruit,  0.185;  Citrus  madu- 
rensis, 0.205;  and  Dugat  orange,  0.218. 

Crystallized  citric  acid  was  prepared  by  the  usual  chalk  lime 
method;  excellent  crystals  were  easily  obtained  from  the  mixed 
juice  of  the  fruits.     The  percentage  yield  on  juice  was  not  taken. 

The  process  used  in  extracting  the  oil  from  the  peeling  was 
carefully  regulated  steam  distillation.  The  peeling  was  passed 
through  a  grinder,  transferred  to  a  distilling  apparatus  with  a 
small  quantity  of  water,  and  distilled.  The  oil  that  floated  on 
top  of  the  distillate  was  separated  and  measured.  From  this  the 
average  number  of  mils  per  average  fruit  was  determined.  The 
oil  obtained  by  distillation  differs  from  that  obtained  by  expres- 
sion in  that  the  distilled  oil  is  practically  colorless  and  does 
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not  have  the  bitter  taste  of  the  yellow  expressed  oil.  The  non- 
volatile matter  present  in  the  oil  obtained  by  pressing  is  absent 
in  distilled  oil. 

Table  10  and  fig.  2  show  that  Satsumamikan  mandarin  is 
highest  in  both  volume  and  percentage  of  oil  per  average  fruit. 


$ 


§1 


"fere* 


Juice  Pulp  Jeed  Peeling 

Fig.  2.     Juice,  pulp,  seed,  and  peeling  in  various  citrus  fruits. 
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Duncan  grapefruit  has  the  lowest  percentage  of  oil  per  average 
fruit,  and  pineapple  orange  the  least  volume  of  oil  per  average 
fruit. 

Table  10. — Showing  volume  and  percentage  of  oil  in  citrus  fruits. 


p.  i. 

No. 


2687 
1334 
1635 
1313 
4121 
1706 
3660 
1714 
2686 
3383 
1631 
1618 
1715 
5497 
5658 
2390 
1632 
1259 
1273 


Duncan  grapefruit 

Pernambuco  grapefruit. . . 

Pineapple  orange 

Ellen  grapefruit 

McCarthy  grapefruit 

Valencia  orange.  _ 

Balanga  orange 

Larrantta  orange 

Pineapple  orange 

Citrus  maduren8i8 

Marsh  grapefruit 

Sampson  orange 

White  siletta  orange 

Gauid 

Camisan 

Igorot  orange_ 

Triumph  grapefruit 

Malta  blood  orange 

Satsumamikan  mandarin  _ 


Oil  in 
whole 
fruit. 


Per  cent. 
0.115 
0.137 
0.143 
0.172 
0.258 
0.301 
0.347 
0.360 
0.363 
0.380 
0.487 
0.510 
0.600 
0.638 
0.663 
0.660 
0.983 
1.000 
1.190 


Oil  per 

average 

fruit. 


mils. 

0.53 

0.55 

0.19 

0.483 

1.350 

0.625- 

0.920 

0.525 

0.600 

0.383 

1.600 

0.766 

0.730 

0.862 

0.937 

2.500 

3.000 

1.05 

4.60 


As  has  been  previously  mentioned  the  Philippines,  excepting 
Cotabato  Province,  is  very  well  adapted  to  citriculture.  In 
spite  of  this  fact,  however,  hundreds  of  thousands  of  pesos  worth 
of  pomelos,  lemons,  and  oranges  are  imported  annually  into 
the  Philippines  from  the  United  States,  Italy,  Spain,  British 
East  Indies,  Dutch  East  Indies,  Guam,  Australasia,  Australia, 
Canada,  Japan,  and  China. 

To  verify  this  statement  the  data  obtained  from  the  Bureau 
of  Commerce  and  Industry  are  here  presented  as  Table  11. 

Table  11. — Annual  imports  of  citrus  fruits  into   the  Philippine  Islands 

for  1913  to  1923. 


Import  and  source. 


1913 


Lemons: 

United  States. 

Italy 

Spain 

Australasia 

Total 


Weight. 

Value. 

Kgs. 

Pesos. 

35,571 

9,274.00 

106,977 

16,880.00 

20 

2.00 

1,638 

338.00 

144,206 

26,494.00 

28,4 
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Table   11. — Annual  imports   of  citrus  fruits  into   the  Philippine  Islands 
for  19 IS  to  1923 — Continued. 


Import  and  source. 


Oranges: 

United  States 

China 

British  East  Indies. . 

Japan 

Australia- 

Total.-. 


Grand  total. 

Lemons: 

United  States. 

Guam _ 

Italy 

Australasia 


Total 


Oranges: 

United  States. 

China 

Japan 

Australia 


Total. 


Grand  total. 

Lemons: 

United  States. 

Italy 

Australasia 

Total 

Oranges: 

United  States. 

China 

Japan 

Australia 


Total. 


Grand  total. 

Lemons: 

United  States. 
Australia 


Total.  __ 


Oranges: 

United  States 

China 

Dutch  East  Indies. 
Japan _. 

Total-.- 


Grand  total. 
213007 5 


1913 


1914 


1915 


1916 


Weight. 

Kgs. 

75,151 

229,572 

1,056 

19,370 

4,868 


330,017 


61,165 

16 

46,386 

518 


Value. 


Pesos. 

16,158.00 

12,444.00 

56.00 

1,818.00 

1,260.00 


31,736.00 


58,230.00 


108,085 


140,563 

388,206 

22,145 

3,524 


554,438 


126,903 

5,000 

46 


131,949 


147,149 

355,225 

31,461 

781 


534,616 


127,886 
438 


128,324 


196,231 

628,386 

1,125 

16,854 


842,596 


16,068.00 

2.00 

10,866.00 

160.00 


27,096.000 


24,136.00 

22,828.00 

2,184.00 

912.00 


50,060.00 


77,156.00 


23,522.00 

1,066.00 

10.00 


24,598.00 


26,229.00 

22,025.00 

3,225.00 

208.00 


51,687.00 


76,285.00 


29,003.00 
61.00 


29,064.00 


38,492.00 

33,499.00 

145.00 

1,592.00 


73,728.00 


102,792.00 
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Table   11. — Annual  imports   of  citrus  fruits  into   the   Philippine   Islands 
for  1913  to  1923 — Continued. 


Import  and  source. 

Weight. 

Value. 

1917 

Lemons: 

United  States 

Kg*. 
117,210 

Pesos. 
32,309.00 

Oranges: 

United  States 

236,529 

1,850 

332,737 

73 

1,066 

12,027 

48,674.00 

320.00 

21,316.00 

2.00 

178.00 

1,107.00 

Canada 

China. _ _               _   _ 

British  East  Indies 

Dutch  East  Indies 

Japan _ 

Total 

584,282 

71,597.00 

Grand  total 

103,906.00 

1918 

Lemons: 

United  States. 

76,332 
401 
183 

29,575.00 
56.00 
19.00 

China 

Australia 

Total 

76,916 

29,650.00 

Oranges: 

United  States 

185,855 

411,363 

32 

5,718 

101 

73,905.00 

39,494.00 

4.00 

709.00 

30.00 

China 

Japan . 

Total 

603,069 

114,142.00 

Grand  total 

143,792.00 

1919 

Lemons: 

United  States 

110.644 
718 

33,472.00 
79.00 

China 

Total.. 

111,362 

33,551.00 

Oranges: 

295,991 

372,393 

841 

105,334.00 

47,453.00 

61.00 

287.0,0 

China . 

British  East  Indies 

Japan 

Total 

670,525 

153,135.00 

Grand  total 

186,686.00 

1920 

Lemons: 

United  States. 

170,911 

2,530 

256 

1,986 

50,765.00 
770.00 
294.00 
350.00 

Italy 

China 

Australia. 

175,683 

52,179.00 

28,4 
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Table   11. — Annual  imports   of  citrus  fruits   into   the   Philippine   Islands 
for  1913  to  1923— Continued. 


Import  and  source. 

Weight. 

Kgs. 

596,767 

236,341 

2,599 

7 ,  580 

451 

Value. 

Pesos. 

239,492.00 

45,661.00 

355.00 

1,362.00 

156.00 

1920 

Oranges: 

United  States .        _    _    

China 

British  East  Indies _  .    .. 

Japan.. 

Australia- 

TotaL    

843,738 

287,026.00 

Grand  total. .    _ 

339,205.00 

1921 

Lemons: 

United  States 

321,944 

5,000 

173 

74,686.00 

97.00 

9.00 

Italy 

China 

f            Total-    _ _ 

327,117 

74,792.00 

Oranges: 

United  States. 

1,022,007 
500 

1,139,892 

771 

12,382 

300,129.00 

65.00 

136,643.00 

129.00 

1,846.00 

Spain 

China 

Japan . 

Total _ 

2,175,552 

438,812.00 

513,604.00 

1922 
United  States. 

177,951 
1,283 
1,100 

60,458.00 
456.00 
320.00 

China.  _ 

Australia 

Total 

180,334 

61,234.00 

Oranges: 

United  States 

393,591 

739,302 

7,427 

30,300 

157,280.00 

81,247.00 

813.00 

9,147.00 

China 

Japan 

Australia. 

Total-.. 

1,170,620 

248,487.00 

Pomelos: 

United  States. 

27 

14 

304,681 

817 

30 

10.00 

4.00 

19,048.00 

50.0,0 

.       4.00 

Spain 

China 

British  East  Indies 

Japan 

305,569 

19,116.00 

Grand  total 

328,837.00 
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Table   11. — Annual  imports  of  citrus  fruits  into   the  Philippine  Islands 
for  1913  to  1923 — Continued. 


Import  and  source . 

Weight. 

Value. 

1923 

Lemons: 

United  States.  _ 

Italy . . 

Kgs. 

177,500 

8,030 

160 

Pesos. 

65,694.00 

1,603.00 

60,00 

Canada -                          .....      ....   

Total .......-...._.. 

185,690 

67,357.00 

Oranges: 

United  States .    . 

1,167,496 

815,360 

1,140 

5,890 

334,306.00 

99,194.00 

131.00 

943.00 

China . 

British  East  Indies... -    .    . 

Japan _ 

Total.-    _ .    -    -    .-- 

1,989,886 

434,574.00 

Pomelos: 

China.  - 

167,532 
170 

10,854.00 
14.00 

British  East  Indies , 

Total 

167,702 

10,868.00 

Grand  total 

512,799.00 

Considering  the  total  amount  of  citrus  fruits  imported  by 
the  Philippines  every  year,  as  shown  in  Table  11,  it  would  seem 
that  the  Filipinos  are  heavy  consumers  of  citrus  fruits.  The 
yearly  increase  in  the  total  value  of  citrus  fruits  imported  in- 
dicates that  the  future  demand  will  be  far  greater  than  is  the 
present. 

It  is  very  unfortunate  that  the  Philippines,  with  its  climate 
and  soil  well  suited  to  citriculture,  must  depend  upon  foreign 
countries  for  its  supply  of  citrus  fruits.  Authorities  on  citri- 
culture agree  that  if  cultivation  of  the  different  kinds  of  citrus 
were  given  more  attention  here  the  Philippines  would  unquestion- 
ably produce  equally  good  and  possibly  better  fruits  than  those 
now  being  imported.  With  the  exception  of  Batangas  manda- 
rins, however,  the  Philippine  citrus  fruits  are  classed  as  very 
poor.  Wester  5  makes  the  following  statement  about  Batangas 
mandarins  : 

Perhaps  nowhere  else  in  the  world  have  such  superior  mandarins  been 
produced  in  such  quantities  and  with  so  little  care  as  in  the  so-called 
orange  district  of  Batangas. 

The  Bureau  of  Agriculture  is  trying  to  help  the  Filipinos 
understand  the  value  of  employing  proper  methods  of  citrus 


5  Philip.  Bur.  Agr.  Bull.  No.  27  (1913)  9. 
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cultivation.  The  Tanauan  Commercial  Citrus  Station,  situated 
in  Tanauan,  Batangas  Province,  employs  trained  men  to  demon- 
strate the  modern  and  most  profitable  ways  of  citriculture ;  but, 
strange  to  say,  despite  this  effort  the  Batangas  orange  orchards 
yield  poorer  crops  every  year,  and  are  being  transformed  by 
their  owners  into  coconut  plantations.  This  is  unfortunate ;  for, 
if  proper  ways  of  cultivation  were  used,  the  yields  of  citrus 
fruits  could  without  any  doubt  be  increased.  There  is  always 
a  steady  normal  market  in  Manila  for  citrus  fruits,  whereas 
that  for  coprax  is  somewhat  unstable.  By  planting  coconuts 
to  take  the  place  of  oranges  (already  giving  returns  to  the 
owner),  capital  will  be  wasted  in  that  a  good  source  of  income 
is  cut  off  and  the  owner  will  have  to  wait  at  least  six  years 
before  he  can  expect  any  return  from  his  coconut  plantation. 

To  encourage  citriculture  in  the  Philippines  very  many  kinds 
of  foreign  citrus  trees  have  been  imported  into  the  Islands  and 
these  are  now  growing  at  the  Lamao  Experiment  Station,  Lamao, 
Bataan  Province.  When  Mr.  Tanaka,  a  Japanese  engaged  in 
the  study  of  citrus  trees,  came  to  the  Philippines  in  1923  to  see 
the  Lamao  Experiment  Station,  he  remarked  that  it  has  the 
most  complete  collection  of  citrus  trees  in  the  world. 

We  noted  with  pleasure,  on  a  visit  to  Lamao  Experiment 
Station,  that  some  of  the  oranges  and  pomelos  growing  there 
are  not  at  all  inferior  to  the  Chinese  and  California  oranges  in 
quality  and  sweetness,  judging  from  the  fruits  we  were  privi- 
leged to  sample.  It  is  to  be  regretted  that  up  to  the  present 
time  not  a  single  modern  citrus  orchard  of  private  ownership 
can  be  found  in  the  Philippines.  The  orchards  in  Tanauan, 
Batangas,  which  supply  the  Manila  markets  with  oranges  and 
mandarins,  furnish  conclusive  proof  of  mismanagement  and 
neglect  on  the  part  of  our  citrus  growers.  Too  closely  planted 
citrus  trees,  which  are  the  hosts  not  only  of  disease,  but  of 
different  plant  parasites  as  well,  are  not  an  uncommon  sight  in 
orange  districts.  Wester,6  in  a  discussion  of  citriculture  in  the 
Philippines,  says — 

the  first  modern  citrus  orchard  intelligently  laid  out  and  cared  for  is 
still  to  be  planted  in  the  Philippines. 

Cavite  is  the  only  province  that  may  in  the  near  future  com- 
pete with  Batangas  in  the  production  of  citrus  fruits.  Infor- 
mation from  the  Bureau  of  Agriculture  is  to  the  effect  that 
Cavite  orders  citrus  budded  plants  and  seedlings  by  the  thou- 

6  Philip.  Bur.  Agr.  Bull.  No.  27    (1913)   9. 
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sands  and  oftentimes  that  bureau  is  not  able  to  supply  the 
demand. 

When  Philippine  farmers  begin  to  realize  the  innumerable 
ways  in  which  the  many  varieties  of  citrus  serve  us  and  the 
world  as  a  whole,  they  will  certainly  regret  having  neglected 
an  important  industry  which  could  have  brought  wealth  to  them 
and  to  the  Philippines.  If  they  could  be  made  to  understand 
that  the  hundreds  of  thousands  of  pesos  expended  for  oranges, 
lemons,  pomelos,  citric  acid,  bitter  orange  peel,  sweet  orange 
peel  and  its  tinctures,  and  the  different  oils  that  are  annually 
being  imported  could  be  used  for  the  extension  and  develop- 
ment of  Philippine  agricultural  resources,  they  would  possibly 
awaken  to  the  advantages  of  citriculture  at  home. 

The  following  citrus  species  are  recommended  by  the  Bureau 
of  Agriculture  for  planting,  taking  into  consideration  produc- 
tivity, quality,  and  flavor  of  the  fruit.  The  numbers  are  the 
plant  introduction  numbers  of  the  Bureau  of  Agriculture. 


Citrus  sinensis: 

2568.  Misamis. 

3660.  Balanga. 

4119.  Dugat. 

1635.  Pineapple. 
2686.  Pineapple. 
4124.  Carleton. 

1259.  Malta  blood. 
1270.  St.  Michael. 
4123.  Magnum  bonum. 
2694.  Majorca. 

1705.  Mediterranean. 

1636.  Washington  navel. 
2689.  Enterprise. 

3886.  Du   Roi. 

1260.  Excelsior. 
1719.  Jaffa. 

56.  Jaffa. 

1714.  Larrantta. 

1728.  Cuyo. 


1715.  White  siletta. 

2698.  Boone. 

1720.  Bahia. 

2691.  Homosassa. 
Citrus  aurantifolia: 

3670.  Trinidad. 

3669.  Everglade. 
Citrus  maxima: 

3673.  Siamese. 

3442.  Siamese. 

3391.  Yugelar. 

1631.  Triumph. 

1713.  Triumph. 
Citrus  nobilis: 

1271.  Kishiu. 
Citrus  mitis: 

2513.  Kalamondin. 

2255.  Kalamondin. 

2332.  Kalamondin. 


USES  OF  CITRUS  FRUITS 

The  uses  of  citrus  fruits  are  many  and  are  as  follows  : 
Root. — The  root  of  Citrus  acida  is  one  of  the  principal  ingre- 
dients in  a  preparation  of  iron  called  "Yakridari  lauha"  used 
by  the  natives  of  India  as  a  medicine. 7     The  bark  of  the  roots 
has  also  been  used  in  the  West  Indies  as  a  febrifuge. 


7Pharm.  Indica   1    (1889-1890)   270. 
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Gum. — In  Brazil,  a  gum  which  exudes  in  quantity  from  the 
trunk  of  a  kind  of  pomelo,  Citrus  maxima,  when  it  begins  to 
decay,  is  used  as  a  remedy  for  coughs.  In  the  Philippines  the 
gummy  exudate  of  the  tree  is  used  in  kidney  and  bladder 
disorders. 

Leaves. — An  infusion  made  from  orange  leaves  is  used  by 
the  Filipinos  in  an  ailment  called  "mal  de  madre."  Orange 
leaves  are  official  in  the  Swiss  and  Spanish  Pharmacopoeias. 
The  leaves  of  lemon  have  alexipharmic  properties.  Besides 
being  used  for  medicinal  purposes  the  leaves  are  also  used  as 
flavoring  in  homemade  patis. 8  Many  Filipinos  use  the  leaves 
in  the  well-known  gogo  shampoo. 9 

Flowers. — A  tea  made  from  orange  flowers  is  commonly  used 
in  French  domestic  medicine.  Water  distilled  from  orange 
flowers  is  employed  as  an  antispasmodic  and  as  a  sedative  in 
nervous  and  lupteric  cases.10  Orange  flower  sirup,  orange 
flower  water,  and  stronger  orange  flower  water  are  official 
preparations  from  orange  flowers,  in  the  United  States  Phar- 
macopoeia. The  orange-flower  waters  are  used  as  a  pleasant 
lotion  and  as  a  vehicle  for  other  drugs.  The  oil  of  orange 
flowers,  often  called  oil  of  neroli,  a  volatile  oil  distilled  from 
the  fresh  flowers  of  the  bitter  orange,  Citrus  aurantium  amara 
Linnaeus,  is  official  in  the  National  Formulary.  Oil  of  neroli 
is  used  almost  exclusively  in  making  perfumery,  but  in  the  form 
of  orange  flower  it  serves  as  a  flavoring  agent  in  sirups, 
elixirs,  etc. 

Fruits. — The  seeds  of  lemons  have  tonic  and  antiseptic  prop- 
erties. They  form  one  of  the  important  constituents  in  coci- 
miento  antiseptico  (decoctum  antisepticum)  and  cocimiento 
antiseptico  purgante  (decoctum  antisepticum  purgans),  official 
preparations  in  the  Spanish  Pharmacopoeia. 

Orange  pulp  as  well  as  lemon,  pomelo,  and  grapefruit  pulps 
furnish  good  material  for  paper  making.  Dovey  u  experimented 
in  1911  in  making  paper  from  citrus  fruit  pulp.  His  method 
was  simply  agitating  the  pulp  with  water  and  discarding  the 
seeds  that  settled  at  the  bottom;  the  pulp  was  disintegrated 
with  bleaching  powder  and  then  passed  through  a  sieve;  from 

8  A  kind  of  sauce  prepared  from  fish  or  shrimps. 

9  Made  from  the  pounded  bark  and  trunk  of  the  gogo  vine,  Entada 
scandens  Bentham. 

10Pharm.  Indica  1    (1889-1890)  270-271. 
"Philip.  Journ.  Sci.  §  A  7   (1912)  411. 


524 


The  Philippine  Journal  of  Science 


1925 


this,  sheets  of  paper  were  made  by  hand.  The  paper  was 
semitransparent  and  waterproof  and  resembled  a  film  of  gelatin. 
Writing  or  printing  was  legible.  With  the  use  of  simple  and 
inexpensive  machinery  probably  a  very  useful  transparent  and 
waterproof  paper  could  be  made  of  this  pulp. 

Volatile  oils  are  obtained  from  the  peelings  of  the  different 
varieties  of  citrus.  Oil  of  lemon  and  oil  of  sweet  orange  are 
official  in  the  United  States  Pharmacopoeia,  and  oil  of  bitter 
orange  is  official  in  the  National  Formulary.  Bitter  orange 
peel,  sweet  orange  peel,  and  lemon  peel  are  also  official  in  the 
United  States  Pharmacopoeia. 

Oil  of  lemon  is  valued  according  to  its  aldehyde  content;  the 
United  States  Pharmacopoeia  requires  not  less  than  4  per  cent 
of  aldehyde  calculated  as  citral.  Oil  of  lemon  possesses  stim- 
ulant and  aromatic  properties,  but  it  is  usually  employed  in 
medicine  to  impart  an  agreeable  odor  to  preparations. 

Oil  of  orange  is  about  90  per  cent  limonene.  About  5  per 
cent  of  the  remainder  consists  of  the  principal  odor  bearers, 
such  as  citral  and  citronellal.  The  oil  is  used  in  medicine  to 
assist  in  disguising  the  disagreeable  taste  of  medicaments.  In 
small  amounts  it  is  also  used  to  relieve  nausea  and  colic.  The 
peel  of  oranges  is  used  in  medicine  as  a  carminative  or  a  sto- 
machic. In  small  doses  it  is  used  in  nausea  and  colic.  Fresh 
rind  is  rubbed  on  the  face  by  people  suffering  from  acne.  The 
rind  is  mixed  with  water  and  then  rubbed  on  a  part  affected 
with  eczema.  Orange  peel  is  useful  for  checking  vomiting  and 
destroying  intestinal  worms. 12  The  preparations  made  from 
orange  peel  recognized  by  the  United  States  Pharmacopoeia  are 
the  following:  Fluid  extract  of  bitter  orange  peel,  tincture  of 
bitter  orange  peel,  tincture  of  sweet  orange  peel,  and  sirup  of 
orange.  Compound  wine  of  orange  is  recognized  by  the  Na- 
tional Formulary.  Other  preparations  made  from  orange  peel 
mentioned  by  the  National  Dispensatory  are  infusion  of  orange 
peel  and  compound  infusion  of  orange  peel. 

The  peelings  of  oranges  contain  the  following,  which  account 
for  the  bitter  taste:  Naringin  (de  Virjs  hesperidin  or  aurantin), 
aurantimarin,  isohesperidin  (glucosides) ,  and  aurantimaric 
acid,  a  resinous  substance.  Dried  flowers  of  pomelo  contain  2 
per  cent  hesperidin. 

Lemon  peel  is  a  stimulant  stomachic  and  is  also  used  in  prep- 
arations to  increase    their    efficacy    and    modify    their    taste. 


"Pharm.  Indica  1    (1889-1890)   271. 
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Tincture  of  lemon  peel  is  recognized  by  the  United  States  Phar- 
macopoeia. The  tincture  enters  into  the  manufacture  of  several 
flavoring  preparations. 

Lemon  juice,  orange  juice,  and  the  juices  of  citrus  varieties 
are  used  for  medicine  and  for  food.  Lemon  juice  has  been 
recommended  in  rheumatic  fever  and  in  catarrhal  jaundice.  In 
the  form  of  lemonade  it  affords  an  excellent  beverage  during 
the  course  of  acute  febrile  affections.  In  India  the  juice  is 
used  for  the  relief  of  dyspepsia  with  vomiting.  Gibson  13  says 
that  the  fruit  of  common  sour  limes,  eaten  daily  with  salt,  is 
a  remedy  of  the  utmost  importance  in  enlargement  of  the  spleen. 
Aitkin  14  reports  that  a  decoction  of  lemon  is  a  valuable  remedy 
in  the  treatment  of  ague.  Lemon  juice  is  also  useful  in  bilious 
headache  and  vomiting  caused  by  excess  of  bile,  and  in  purify- 
ing the  blood  of  scorbutic  patients.  With  honey  it  is  often  used 
for  alleviating  sore  throat  and  coughs.  It  has  some  digestive 
properties.  In  Bengal  a  pickle  is  made  from  lemon  fruit  and 
used  for  the  the  relief  of  indigestion.  The  pickle  is  made  by  rub- 
bing the  fruit  on  a  stone  or  by  scraping  the  rind;  it  is  then 
steeped  in  juice  obtained  from,  other  lemon  fruit,  to  which  has 
been  added  a  little  salt.  Then  the  steeped  fruit  is  exposed  to 
the  sun  for  a  few  days.  When  crisp  and  of  a  brown  color  the 
fruits  are  preserved  in  a  jar.  This  preparation  is  called  "jarak 
nebu,"  which  means  digestive  lemon.  The  juice  is  also  used 
as  an  antidote  to  some  acro-narcotic  poisons. 

In  1912  Gibbs  and  Agcaoili 15  made  investigations  as  to  the 
possibilities  of  bottling  orange,  lemon,  and  other  citrus  fruit 
juices.  They  made  about  seventy  bottles  of  orange  juice  with 
varying  amounts  of  sugar.  Sterilization  was  effected  by  im- 
mersing the  stoppered  bottles  in  boiling  water  for  a  period  of 
from  forty-five  minutes  to  two  hours.  Some  of  the  bottled 
juice  was  ^sterilized  by  filtration  through  a  Berkefeld  filter. 
Juices  bottled  with  15  per  cent  sugar  proved  to  be  the  best. 
The  juice  kept  for  years.  At  about  the  same  time  they  also 
made  a  distilled  beverage  from  fermented  and  distilled  juices. 
The  flavor  of  the  beverage  was  very  good  and  improved  by 
aging  in  wood  for  a  short  period.  From  the  success  of  their  ex- 
periments we  may  accept  the  idea  that  the  industry  of  bot- 
tling Philippine  citrus  fruit  juices  would  prove  profitable,  es- 
pecially when  it  is  remembered  that  the  pulp  which  will  form 

uPharm.  Indica  1    (1889-1890)   273. 
"Brit.  Med.  Journ.   (October  4,  1884)   653. 
"Philip.  Journ.  Sci.  §  A  7  (1912)  408-410. 
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as  a  by-product  can  be  made  into  paper  and  that  the  oil  ex- 
tracted from  the  peelings  will  also  be  of  commercial  importance. 
The  juices  of  many  Philippine  citrus  fruits,  especially  those 
of  limes,  are  sources  of  citric  acid,  official  in  the  United  States 
Pharmacopoeia.  If  the  growing  of  Tahiti,  Trinidad  limes,  and 
Biasong  be  encouraged,  the  Philippines  will  be  able  to  decrease 
the  imports  of  another  product,  namely,  citric  acid,  wlhich  is 
very  widely  used  in  medicine.  Citric  acid  increases  the  acidity 
of  urine  and  the  coagulability  of  the  blood  in  scurvy,  in  which 
disease  it  is  the  best  remedy  for  prophylactic  and  curative  treat- 
ment. The  importance  of  citric  acid  in  pharmacy  will  be  ap- 
preciated if  the  number  of  preparations  in  the  United  States 
Pharmacopoeia  of  which  it  is  a  constituent  part  is  considered. 
These  are:  solution  of  magnesium  citrate;  citrate  caffein;  sy- 
rup of  citric  acid;  solution  of  potassium  citrate;  effervescent 
potassium  citrate;  ammonium  ferric  citrate;  iron  and  quinine 
citrate;  lithium  citrate;  potassium  citrate;  sodium  citrate  and 
many  others  mentioned  by  the  National  Dispensatory. 

CONCLUSIONS 

The  commercial  uses  of  citrus  fruits  as  well  as  their  uses  in 
pharmacy  and  medicine  have  been  pointed  out,  and  the  suit- 
ability of  the  Philippines  for  their  cultivation,  the  possibilities 
in  paper  making  and  in  bottling  citrus  juices,  and  the  com- 
mercial value  of  the  oils  from  the  different  varieties  have  been 
explained.  Citriculture  should  by  all  means  be  encouraged  so 
that  the  Philippines,  instead  of  being  an  importer  will  become 
the  leading  producer  and  exporter  of  the  various  citrus  fruits, 
bottled  citrus  juices,  perfumes,  orange  peel,  orange  oil,  lemon 
peel,  lemon  oil,  citric  acid,  oil  of  neroli,  and  the  many  phar- 
maceutical preparations  made  from  these. 


ILLUSTRATIONS 

Plate  1 
Chart  showing  sucrose,  reducing  sugars,   and   citric  acid  in  fruits  from 
various  species  and  varieties  of  citrus. 

Plate  2 

Fig.  1.  Balanga  orange.     P.  I.  No.  3660. 

2.  Boone  orange.     P.  I.   No.   2698. 

3.  Igorot  orange.     P.  I.  No.  2340. 

4.  Larrantta  orange.     P.  I.  No.  1714. 

5.  Majorca  orange. 

Plate  3 

Fig.  1.  Malta  blood  orange.     P.  I.  No.  1259. 

2.  Pineapple  orange.     P.  I.  No.  1635. 

3.  Pineapple  orange.     P.  I.  No.  2686. 

4.  Pongkan  orange.     P.  I.  No.  5177. 

5.  Sampson  orange.     P.  I.  No.  1618. 

Plate  4 

Fig.  1.  Sour  orange.     P.  I.  No.  1638. 

2.  White  siletta  orange.     P.  I.  No.  1715. 

3.  Duncan  grapefruit.     P.  I.  No.  2687. 

4.  Ellen  grapefruit.     P.   I.  No.   1313. 

5.  Marsh  grapefruit.     P.  I.  No.  1631. 

Plate  5 

Fig.  1.  McCarthy  grapefruit.     P.  I.  No.  4121. 

2.  Pernambuco  grapefruit.     P.  I.  No.  1334. 

3.  Triumph  grapefruit.     P.  I.   No.   1632. 

4.  Everglade  lime.     P.  I.  No.  3669. 

5.  Lemon.     P.  I.  No.  5175. 

Plate  6 

Fig.  1.  Gauid.     P.  I.  No.  5497. 

2.  Camisan.     P.  I.  No.  5658. 

3.  Lombog.     P.  I.  No.  4827. 

4.  Satsumamikan  mandarin.     P.  I.  No.  1273. 

5.  Suangui.     P.  I.  No.  5165. 

6.  Citrus  madurensis.    P.  I.   No.   3383. 

text  figures 

Fig.  1.  Chart  showing  percentage  and  quantity  of  oil  per  average  fruit 
of  various  species  and  varieties  of  citrus. 
2.  Diagram   showing  graphically   the   quantity   of   juice,    pulp,    seed, 
and  peeling  in  the  fruit  of  various  species  and  varieties  of  citrus. 
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PLATE  1.    SUCROSE,   REDUCING  SUGARS,  AND  CITRIC  ACID   IN   CITRUS  FRUITS. 
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PLATE  3. 


Wells  et  al.  :  Philippine  citrus  fruits.] 
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Wells  et  al.  :  Philippine  citrus  fruits.] 
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PLATE  5. 


Wells  et  al.  :  Philippine  citrus  fruits.] 
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A    PHARMACOGNOSTICAL    STUDY    OF    CHENOPODIUM 

AMBROSIOIDES   LINN^US   FROM  THE   PHILIPPINES 

By  Jos£  K.  Santos 

Of  the  Department  of  Botany,   University  of  the  Philippines  and 
Bureau  of  Science 

FIVE  PLATES 

Of  the  genus  Chenopodium,  which  comprises  about  fifty  spe- 
cies distributed  in  various  regions  of  the  world,  only  two  or 
three  species  are  particularly  interesting  on  account  of  the 
medicinal  value  of  the  volatile  oil  obtained  from  them,  and 
three  or  more  other  species  because  of  their  food  value.  The 
knowledge  of  the  virtue  of  the  oil  of  chenopodium  as  a  medicine 
for  expelling  intestinal  worms  can  be  traced  for  many  years. 
Schiiffner  and  Vervoort(i2)  claim  that  this  oil  is  superior  even 
to  thymol,  beta-naphthol,  or  eucalyptus.  In  their  comparative 
studies  upon  various  drugs  for  the  treatment  of  hookworm 
infection  they  determined  the  "coefficient  of  efficacy"  of  each 
to  be  as  follows:  Oil  of  eucalyptus,  38;  beta-naphthol,  68;  thy- 
mol, 83;  oil  of  chenopodium,  91.  Their  results  were  strongly 
supported  by  the  many  cases  observed  and  reported  by  Levy, (6) 
assistant  resident  physician  of  Johns  Hopkins  Hospital. 

The  oil  of  chenopodium,  or  oil  of  American  wormseed,  which 
is  readily  obtained  by  distillation,  is  official  in  the  United  States 
Pharmacopoeia  IX  as  Oleum  chenopodii.  The  fruit  of  Cheno- 
podium was  formerly  official  but  was  dropped  from  the  United 
States  Pharmacopoeia  in  1900. 

The  chemical  constituents  and  the  pharmacological  and  thera- 
peutical properties  of  the  oil  of  chenopodium  have  been  ex- 
tensively worked  out  during  the  latter  part  of  the  present 
century,  especially  during  the  period  of  the  World  War.  The 
most  important  components  of  the  oil  are  cymene  and  ascaridol ; 
the  latter  was  first  isolated  by  Schimmel  and  Company, (ll)  who 
gave  it  the  name  "ascaridol."  They  believed  the  anthelmintic 
action  of  the  oil  to  be  due  to  this  compound.  Livingston (7) 
has  definitely  shown  that  ascaridol  is  the  most  toxic  component 
of  the  oil.  Robert,  (5)  on  the  other  hand,  claims  that  the  anthel- 
mintic action  of  the  powdered  drug  is  due  to  the  presence  of  the 
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two  saponin  bodies  as  well  as  to  the  essential  oil.  These  two 
saponin  bodies  were  detected  by  him  in  the  herbs  and  seeds, 
in  his  investigations  of  the  plant. 

The  principal  source  of  the  oil  is  the  mature  plant  of  Cheno- 
podium  ambrosioides  var.  anthelminticum  A.  Gray,  which  is  ex- 
tensively cultivated  in  Maryland  (particularly  near  Baltimore) 
and  in  Missouri. 

Aug.  Chevalier  (2)  describes  two  varieties  of  Chenopodium  am- 
brosioides as  important  sources  of  the  oil  of  chenopodium;  the 
variety  anthelminticum  A.  Gray  =  C.  anthelminticum  Linnaeus 
=  C.  ambrosioides  Linnaeus  subsp.  anthelminticum  Thellung, 
and  the  variety  santamaria  A.  Chev.  =  C.  santamaria  Ve- 
llozo  de  Miranda.  He  also  points  out  that  the  oil  obtained  from 
the  following  species  has  the  same  anthelmintic  properties: 
Chenopodium  ambrosioides  Linnaeus,  C.  botrys  Linnaeus,  C. 
multifidum  Linnaeus,  and  C.  chilense  Schrader. 

In  China,  Chenopodium  album  Linnaeus,  known  as  jui-t'iao  or 
jui-hsien,  is  described  in  the  Chinese  Materia  Medica(l5)  as 
having  medicinal  properties.  Thus,  the  stalk  and  the  leaves  of 
the  plant  are  thought  to  have  insecticidal  properties,  and  they 
are  also  used  in  cases  of  insect  stings  and  bites;  the  seeds  are 
eaten  as  an  anthelmintic  remedy,  and  the  expressed  juice  is 
used  for  eradicating  freckles  and  sunburn. 

However,  Pynaert(9)  considers  the  following  species  as  im- 
portant sources  of  the  oil  of  chenopodium:  Chenopodium  am- 
brosioides Linnaeus,  C.  ambrosioides  var.  anthelminticum  A. 
Gray  =  (C.  anthelminticum^  Linnaeus),  and  C.  suffruticosum 
Willdenow.  Of  these  only  C.  ambrosioides  Linnaeus  is  found  in 
the  Philippines,  where  it  is  widely  distributed.  It  constitutes 
the  most  available  local  source  of  oil  of  chenopodium  and,  there- 
fore, it  seemed  that  a  thorough  investigation  as  to  what  part 
of  the  plant  might  be  best  used  for  distillation  of  the  oil  was 
desirable.  Recently  Jimenez  (4)  distilled  the  oil  from  Chenopo- 
dium ambrosioides  Linnaeus,  growing  in  the  Philippines.  In 
his  unpublished  paper,  read  before  the  Convention  of  the  Phil- 
ippine Pharmaceutical  Association  in  1922,  he  claims  that  the 
oil  obtained  by  him  is  identical  with  the  oil  isolated  from  the 
var.  anthelminticum. 

Microchemical  detection  of  the  oil. — As  Chenopodium  ambro- 
sioides Linnaeus  owes  its  curative  properties  to  the  presence  of 
a  volatile  oil,  and  since  there  are  somewhat  conflicting  ideas 
with  respect  to  the  parts  to  be  used  in  its  preparation,  a  micro- 
scopical study  of  the  plant  was  undertaken  with  the  purpose  of 
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getting  more  or  less  definite  information  about  the  part  or  parts 
in  which  the  oil  is  secreted  and  stored  abundantly.  The  va- 
rious parts  of  the  plant  were  examined  critically.  Sections  of 
the  leaf,  the  young  and  the  old  portions  of  the  stem,  the  open 
and  the  unopened  flowers,  the  fruits,  and  the  seeds  were  made 
and  treated  with  some  of  the  important  reagents  commonly 
used  for  the  microchemical  detection  of  essential  oils  in  general. 
The  following  were  used:  Five  per  cent  solution  of  potassium 
hydroxide  in  95  per  cent  alcohol,  freshly  prepared  alkanet  tinc- 
ture, osmic  acid,  Sudan  red,  and  aqueous  solution  of  copper 
acetate.  Among  these  reagents  the  first,  Wirth's(i6)  alcoholic 
potash,  gave  the  best  results.  The  reaction  consists  in  the 
gradual  change  of  color  of  the  oil  from  a  deep  yellow  to  various 
shades  of  orange,  then  to  deep  red,  and  finally  to  dark  reddish 
brown.  The  time  observed  for  the  whole  reaction  is  very  much 
shorter  than  that  given  by  Wirth(l6)  for  the  variety  antheU 
minticum,  perhaps  due  to  the  fact  that'  room  temperature  js 
higher  in  the  Philippines  than  in  the  United  States.  The  change 
in  color  of  the  oil  was  noticed  in  from  two  to  three  minutes  after 
the  addition  of  the  reagent.  The  advantage  of  this  reagent 
over  the  others  lies  in  the  fact  that  the  reaction  is  much  more 
rapid,  perhaps  due  to  its  destructive  effect  on  the  cell  walls, 
thus  allowing  it  to  reach  the  oil  quickly.  Its  disadvantage  is 
that,  if  the  aldehydes  are  not  completely  removed  or  elim- 
inated, judgment  of  the  change  in  colors  is  very  unsafe. 

The  alkanet  tincture  was  next  in  efficiency  to  the  alcoholic 
potash.  This  reagent  also  gave  satisfactory  results,  partic- 
ularly with  the  oil  found  in  the  embryo.  It  does  not  readily 
react  with  the  oil  stored  in  the  uninjured  glands,  but  if  the 
walls  of  the  glands  are  broken  the  reaction  is  observed,  thus 
showing  that  the  cutinized  walls  of  the  glandular  hairs  retard 
the  penetration  of  the  alkanet.  However,  if  the  glands  are  left 
very  long  in  the  alkanet  tincture  a  slow  reaction  is  obtained. 
The  disadvantage  of  this  reagent  is  that  it  dissolves  the  oil  and 
the  color  disappears.  Osmic  acid  and  Sudan  red  gave  good  re- 
sults also,  but  the  aqueous  solution  of  copper  acetate  failed  to 
give  any.  As  controls,  tests  were  made  on  the  oil  prepared  by 
Eimer,  Amend  and  Company,  New  York,  and  practically  the 
same  results  were  obtained. 

General  characters  of  the  hairs. — Two  distinct  kinds  of  hair 
are  observed  in  Chenopodium  ambrosioides  Linnaeus,  both  of  the 
multicellular  type.  They  are  seated  either  on  one  prominent 
epidermal  cell  or  between  two  such  cells.     Only  one  type  of  hair 
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secretes  and  stores  the  oil,  and  this  is  considered  by  Solere- 
der  (13)  as  the  true  glandular  hair  (Plate  2,  figs.  24a  to  24/) .  It 
is  composed  of  a  basal  portion  consisting  of  two  or  more  superim- 
posed cells,  which  have  rather  thick  walls  and  sometimes  in  the 
younger  stage  contain  chloroplastids  and  dense  protoplasm;  and 
of  a  unicellular,  strongly  developed,  glandular  head,  about  0.126 
millimeter  long  and  0.054  in  diameter,  in  which  oil  is  found. 
The  glandular  oil-containing  hair  is  easily  distinguished  from 
the  one  not  containing  oil  by  its  terminal  cell,  which  is  slightly 
oblong-ovoid  and  is  attached  by  one  end  to  the  basal  cell;  the 
cells  of  the  basal  portion  of  the  hair  are  so  arranged  that  the 
terminal  cell  forms  an  angle  with  the  outer  surface  of  the 
epidermis,  frequently  of  45°  to  60° ;  and  when  the  hair  is  in  a 
depression  the  terminal  cell  may  be  parallel  with  the  epidermis 
as  shown  in  Plate  1,  figs.  24a  to  24/  and  26,  whereas  in  the 
hair  not  containing  oil  the  terminal  cell  is  very  much  elongated, 
about  0.3  to  0.4  millimeter  long  and  0.014  to  0.015  in  diameter, 
and  is  more  or  less  cylindrical.  It  is  usually  attached  near  one 
end  to  the  basal  cells  in  such  a  way  that  it  forms  a  hair  with 
unequal  arms  and  is  scythe-shaped,  as  represented  in  Plate  2, 
figs.  23a  to  23e.  The  glandular  oil-containing  hair  is  distin- 
guished further  from  the  other  type  by  the  fact  that  the  former 
is  yellowish  or  greenish  yellow,  whereas  the  latter  is  colorless 
and  transparent.  Solereder(l3)  describes  the  two  types  of 
hair  found  in  Chenopodium  ambrosioides  Linnaeus  as  approach- 
ing a  bladderlike  type. 

A  comparative  study  of  the  number  and  distribution  of  the 
two  kinds  of  hair,  on  cultivated  plants  which  were  well  watered 
every  day  and  on  plants  growing  wild  in  a  rather  dry  place, 
showed  that  the  cultivated  ones  had  fewer  glandular  hairs 
than  had  those  in  the  dry  places,  and  that  in  the  cultivated 
plants  the  hairs  were  mostly  confined  to  the  lower  side  of  the 
leaf  and  to  the  fruits,  whereas  on  the  wild  plants  glandular 
hairs  were  abundant  on  both  sides  of  the  leaf  as  well  as  on 
the  fruits  and  young  stems. 

The  flower. — The  flowers  of  Chenopodium  ambrosioides  Lin- 
naeus are  very  minute ;  before  opening  they  measure  only  from 
0.5  to  0.8  millimeter  in  diameter.  They  are  mostly  perfect  and 
regular,  but  some  are  unisexual.  The  perianth  consists  of  a 
calyx  only,  green  or  sometimes  reddish  or  purplish  at  the  tip 
of  the  calyx  lobes.  These  lobes  of  the  calyx  are  united  about 
halfway  from  the  base,  and  the  five  yellow  anthers  protrude 
through  the  opening  at  the  summit  of  the  calyx,  as  indicated  in 
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Plate  1,  fig.  5.  The  bisexual  flower  is  distinguished  from  the 
unisexual  one  even  before  opening  by  its  larger  size  and  more- 
regular  shape;  it  is  usually  more  or  less  spherical,  with  the 
calyx  lobes  somewhat  elliptical  in  outline  in  dorsal  view.  The 
unisexual  flower  is  smaller  and  somewhat  irregular  in  shape, 
and  the  outline  in  dorsal  view  of  the  calyx  lobes  is  ovate  and 
slightly  tapering  at  the  tip.  This  difference  is  rather  prom- 
inent in  Plate  1,  fig.  3,  showing  a  unisexual  flower,  and  in  fig. 
4,  showing  a  bisexual  flower,  both  at  the  stage  before  opening. 
An  examination  of  the  flowers  at  this  stage  showed  many  hairs 
scattered  on  the  outer  surface  of  the  calyx  and  of  the  ovary. 
The  two  types  of  hair,  the  saclike  and  the  scythe-shaped,  are 
found  on  the  dorsal  surface  of  the  calyx.  Microchemical  test 
reveals  that  the  hairs  of  the  first  type  contain  oil,  while  those 
of  the  second  do  not.  The  upper  half  of  the  outer  surface  of 
the  ovary  is  covered  with  a  mass  of  only  one  kind  of  hair ;  namely, 
the  glandular  hair,  which  contains  oil.  Plate  1,  fig.  8,  represents 
a  very  young  ovary  dissected  from  a  young  flower;  fig.  9  is  of 
an  older  one  taken  from  a  flower  just  opened,  about  the 
same  stage  as  in  fig.  5 ;  and  fig.  10  is  drawn  from  a  young  fruit. 
Evidently  there  are  comparatively  fewer  glandular  hairs  in  the 
younger  stage  than  at  the  time  when  the  flowers  are  opened. 
At  this  stage  most  of  the  glands  are  fully  developed,  and  per- 
haps the  amount  of  oil  present  in  the  hairs  is  greater  than  at 
the  time  the  fruit  is  ripe.  During  the  development  of  the 
embryo  the  calyx  becomes  irregularly  thickened  and  gradually 
incloses  the  ovary.  At  this  stage,  as  represented  in  Plate  1, 
fig.  10,  most  of  the  glandular  hairs  seem  to  have  dried  up  or 
to  be  shrunken  and  collapsed.  Whether  this  shrinkage  of  the 
hairs  is  simply  due  to  evaporation,  or  to  the  pressure  produced 
by  the  thickened  calyx  lobes  that  inclose  it  and  by  which  some 
of  the  oil  is  squeezed  from  the  glands  and  then  evaporated,  or 
to  the  condensation  of  the  oil,  or  to  intramolecular  changes  in 
the  oil  would  be  an  interesting  problem  for  investigation. 
Wirth,(l6)  who  worked  with  Chenopodium  ambrosioides  var. 
anthelminticum,  has  the  following  to  say  in  his  paper: 

It  would  be  an  interesting  experiment  which  might  bring  to  light 
some  important  facts,  to  distill  the  oil  from  the  plants  in  the  flowering 
stage.  Such  an  experiment  would  at  least  tend  to  show  whether  the 
cymene  present  in  the  oil  distilled  from  the  fruits  was  originally  present, 
or  was  formed  as  a  decomposition  product  of  the  ascaridol,  upon  the 
development  of  the  fruit.  There  is,  of  course,  the  possibility  that  the  oil 
in  the  flowers  has  higher  ascaridol  content  than  that  distilled  from  the 
plant  at  a  later  stage.     If  this  is  true  an  important  error  lies   in  the 
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time  of  distillation;  in  fact,  none  of  the  work  upon  the  distillation  of 
plant  products  should  be  conducted  without  a  previous  knowledge  of  the 
changes  in  structure  of  the  ovary,  and  constituents  of  the  oil,  until 
the  time  of  maturity  of  the  fruit. 

The  fruit. — For  many  years  the  fruit  has  been  considered 
as  the  important  part  of  the  plant  and  the  principal  source 
of  the  oil  of  chenopodium.  In  fact,  as  indicated  above,  it  was 
formerly  classified  as  an  official  drug  in  the  United  States 
Pharmacopoeia  IX  but  was  dropped  from  the  edition  of  1900. 
However,  as  the  oil  is  prepared  largely  from  the  fruit,  a  more- 
critical  investigation  based  upon  a  morphological,  histological, 
and  microchemical  study  seems  to  be  of  considerable  interest. 
The  fruit  is  more  or  less  globular,  with  five  distinct  rounded 
ridges,  of  about  the  size  of  a  pinhead,  or  a  diameter  of  from 
1  to  1.5  millimeters  (Plate  1,  fig.  6).  When  matured  it  is  bright 
green  or  sometimes  greenish  yellow,  and  consists  of  a  one- 
seeded  utricle  or  achenelike  fruit  with  thin,  hyaline  pericarp, 
and  is  loosely  enveloped  in  a  five-parted,  irregularly  thickened 
calyx.  The  fruits  are  generally  arranged  in  clusters  in  spike 
panicles  as  illustrated  in  Plate  1,  figs.  1  and  2,  and  when  com- 
pletely mature  readily  fall  from  the  stalks.  The  calyx,  which 
constitutes  the  fleshy  part  of  the  fruit,  is  persistent;  and  the 
five  sepals,  which  are  partially  united  in  the  flower  and  become 
united  at  the  summit  as  well  as  along  the  margins  during  the 
development  of  the  fruit,  entirely  inclose  the  pericarp,  which 
closely  adheres  to  the  seed.  When  the  calyx  is  young  it  is  thin 
and  the  dorsal  surface  is  somewhat  smooth  but  bears  some 
hairs;  when  it  becomes  older  it  gradually  thickens  and  its  dor- 
sal surface  is  verrucose  and  most  of  the  hairs  disappear  (Plate 
1,  fig.  6).  A  surface  section  of  this  region  (Plate  2,  fig.  24) 
shows  that  the  cells  are  thin-walled,  irregular,  and  more  or  less 
wavy  in  outline.  They  are  smaller  and  less  wavy  than  the 
epidermal  cells  of  the  leaf  or  those  of  the  pericarp.  Numerous 
stomata  are  present.  The  epidermal  cells  of  the  ventral  side, 
however,  do  not  have  stomata,  and  are  more  wavy  in  outline 
and  have  thinner  walls  than  those  of  the  dorsal  side.  In  a 
longitudinal  section  through  the  calyx,  the  epidermis  of  both 
dorsal  and  ventral  sides  consists  of  a  single  layer  of  cells,  but 
the  cells  of  the  outer  epidermis  are  slightly  cutinized,  larger, 
have  thicker  walls,  and  are  less  elongated  than  the  cells  of  the 
inner  or  ventral  epidermis,  which  are  not  cutinized.  The  mes- 
ophyll  consists  of  two  layers  of  palisade  chlorenchyma  or  assim- 
ilatory  tissue  and  ten  to  twelve  rows  of  cells  that  are  somewhat 
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elongated  and  have  a  more  or  less  regular  form;  those  toward 
the  dorsal  side  are  provided  with  some  chloroplastids,  while 
those  toward  the  ventral  side  do  not  possess  any,  and  many 
of  them  are  practically  filled  with  microcrystals  of  calcium 
oxalate.  These  are  sometimes  in  rosette  form.  The  individ- 
ual crystals  have  a  triangular  or  arrow  shape  and  are  very 
minute,  less  than  0.001  millimeter  in  length.  Plate  2,  fig.  25, 
represents  two  cells  from  the  mesophyll  with  microcrystals 
of  calcium  oxalate.  According  to  Molisch(8)  the  Chenopodiaceae 
in  general  may  contain,  in  addition  to  calcium  oxalate,  a  •solution 
of  oxalates,  which  may  be  detected  by  precipitation  with  satur- 
ated alcoholic  sodium  hydroxide,  saturated  alcoholic  potassium 
hydroxide,  lead  acetate,  or  barium  chloride.  A  microchemical 
test,  using  these  reagents,  has  shown  that  a  solution  of  oxalate 
is  present  in  Chenopodium  ambrosioides.  Plate  1,  fig.  7,  is  a 
diagrammatic  longitudinal  section  of  a  young  fruit  illustrating 
the  more  or  less  horizontal  position  of  the  seed,  which  is  com- 
pletely surrounded  by  the  thin  pericarp,  the  position  of  the 
grandular  hairs,  the  distribution  of  the  regions  or  area  in  which 
the  microcrystals  occur,  and  the  two  or  three  rows  of  spiral 
tracheary  cells. 

The  pericarp. — The  pericarp  is  very  thin  and  hyaline  and 
completely  surrounds  the  seed.  The  parts  can  be  studied  better 
in  the  younger  stages  while  the  cells  are  turgid  and  the  proto- 
plasm is  dense.  It  apparently  consists  of  three  layers  of  cells 
(Plate  2,  fig.  16).  According  to  Wirth,(l6)  however,  in  the  var. 
anthelminticum  the  pericarp  consists  of  two  layers,  an  "epi- 
carp"  and  an  "endocarp,"  which  resemble  each  other  in  size 
and  outline.  In  Chenopodium  ambrosioides  Linnseus  the  outer 
and  inner  layers  are  separated  by  an  incomplete  layer  of  cells 
consisting  of  somewhat  ovoid  or  rounded  cells,  between  which 
are  large  intercellular  spaces  (Plate  2,  fig.  16).  When  the 
pericarp  becomes  older  the  cell  walls  of  the  outer  epidermis 
are  thickened,  and  those  of  the  inner  epidermis  and  the  cells  be- 
tween the  two  layers  of  epidermis  collapse,  so  that  eventually 
the  pericarp  appears  very  thin  and  as  if  composed  of  a  single 
layer  of  cells.  The  lower  part,  however,  near  the  base  is  much 
thicker  and  may  consist  of  three  or  more  layers  of  cells,  and 
it  is  sometimes  provided  with  tracheary  cells.  The  cells  of  the 
outer  and  inner  epidermis  of  the  pericarp  are  very  irregular 
and  somewhat  elongated  and  wavy  in  outline.  Those  near  the 
base  of  the  glandular  hairs  (Plate  2,  fig.  18)  have  thicker  walls 
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than  do  the  others.  The  upper  half  of  the  pericarp  bears  a 
large  mass  of  glandular  hairs,  and  microchemical  tests  proved 
that  all  of  these  hairs  contain  oil. 

The  seed. — The  position  of  the  seed  in  the  fruit,  about  which 
there  are  somewhat  contradictory  statements,  is  interesting. 
It  is  generally  found  in  a  horizontal  position,  or  sometimes  in  a 
somewhat  inclined  position,  and  in  a  very  few  cases  is  erect  or 
vertical.  It  is  lentil-shaped,  jet  black  and  glistening  when  fully 
matured,  and  from  0.8  to  1  millimeter  in  diameter  and  from 
0.3  to  0.6  in  thickness.  A  median  section  of  the  seed  shows 
that  the  embryo  is  coiled  almost  entirely  around  the  endosperm. 
The  seed  coat  consists  of  from  two  to  four  layers  of  cells.  The 
outer  layer,  commonly  known  as  the  testa,  is  composed  of  a  single 
layer  of  thick-walled  cells,  which  are  brown  and  are  heavily 
cutinized.  In  a  surface  section  these  cells  appear  in  rows  in 
some  places  and  in  others  they  are  irregularly  arranged  and 
have  a  somewhat  wavy  contour.  The  three  inner  layers  which 
compose  the  tegmen  are  compressed  and  collapsed,  have  thin- 
ner walls,  and  are  yellow.  The  endosperm  is  composed  of 
parenchyma  cells  which  are  filled  with  spherical  starch  grains 
found  in  clusters.  These  starch  grains  are  very  minute,  from 
0.0008  to  0.001  millimeter  in  diameter  (Plate  2,  fig.  17).  A 
microchemical  test  failed  to  show  the  presence  of  oil  in  the 
endosperm,  but  in  the  embryo  oil  was  found  to  be  rather  abun- 
dant. Tincture  of  alkanet  gives  the  best  reaction,  but  im- 
mediate results  are  also  obtained  with  the  other  reagent  used. 
According  to  Wirth,(l6)  however,  there  is  some  fixed  oil  in  the 
endosperm  of  the  var.  anthelminticum. 

Structure  of  the  leaf. — As  pointed  out  by  Solereder,(l3)  the 
leaf  structure  of  the  Chenopodiaceae  shows  a  great  diversity  of 
anatomical  characters,  and  these  characters  were  found  to  be 
correlated  with  the  habitat  of  the  members  of  the  group.  Va- 
riation was  observed  particularly  in  the  mesophyll,  which  in 
many  cases  is  differentiated  into  assimilatory  and  aqueous  tissue. 
He  described  various  interesting  cases  based  on  Volkens's  in- 
vestigations. The  following  are  among  the  members  of  the 
Chenopodiacese  that  have  been  worked  out  and  that  showed  varia- 
tion :  * 


Rhagodia  billardieri  R.  Brown. 

A  triplex. 

Bassia. 

Halimus. 

Kochia. 

Traganum. 

Chenolea. 

Halogeton. 

Panderia. 

Salsola. 

Kirilowia. 
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The  mesophyll  of  Chenopodium  ambrosioides,  however,  seems 
not  to  show  distinct  variation.  A  cross  section  of  the  leaf  of 
Chenopodium  ambrosioides  showed  that  it  has  no  uniform  thick- 
ness; in  certain  places  depressions  were  observed  (Plate  2,  fig. 
26) .  It  is  in  these  depressions  that  the  glandular  oil-containing 
hairs  are  located.  The  upper  epidermis  consists  of  a  single 
layer  of  cells  that  have  more  or  less  undulated  margins  and  are 
slightly  cutinized  (Plate  3,  fig.  28).  The  lower  epidermis  also 
consists  of  a  layer  of  cells,  but  with  very  much  thinner  walls 
than  those  in  the  upper  epidermis  and  they  are  very  much 
smaller  (Plate  3,  fig.  27).  Palisade  chlorenchyma  is  found  on 
both  sides  of  the  leaf.  The  upper  palisade  chlorenchyma  found 
just  below  the  upper  epidermis  may  consist  of  a  single  layer 
or  of  two  layers  of  cells  containing  a  large  number  of  chlo- 
roplastids;  some  cells  contain  calcium  oxalate  crystals  in 
rosette  form.  The  upper  palisade  occupies  almost  half  of  the 
region.  The  cells  of  the  lower  palisade  chlorenchyma  are  very 
much  shorter  and  smaller  than  are  those  in  the  upper  palisades, 
and  they  contain  fewer  chloroplastids.  The  region  occupied  by 
them  is  comparatively  very  much  narrower.  About  one-third 
of  the  cross  section  of  the  mesophyll  is  occupied  by  the  spongy 
chlorenchyma.  The  cells  in  this  region  are  more  or  less  round- 
ed, but  are  sometimes  elongated  and  irregular  in  shape.  They 
are  of  two  kinds,  one  containing  a  few  chloroplastids,  and  the 
other  none.  Those  of  the  latter  kind  are  usually  more  elon- 
gated than  are  those  containing  chloroplastids,  and  are  ar- 
ranged in  a  single  row.  The  veins  are  also  surrounded  by  cells 
of  this  type,  which  are  classified  as  aqueous  tissue.  The  spongy 
cells  are  not  very  loosely  arranged,  and  the  air  spaces  between 
them  are  not  very  large.  Stomata  are  present  on  both  sides  of 
the  leaf,  but  they  are  more  numerous  on  the  lower  surface. 
The  hairs,  both  the  saclike  and  the  sickle-shaped  or  scythe- 
shaped,  are  mostly  confined  to  the  lower  surface  of  the  leaf, 
though  occasionally  they  may  be  found  also  on  the  upper  sur- 
face. If  a  finger  is  passed  over  the  lower  surface  of  the  leaf 
the  characteristic  smell  of  the  oil  is  detected;  whereas,  if  it  is 
passed  over  the  upper  surface,  only  a  slight  odor  can  be  observed. 

The  midrib  is  rather  characteristic  in  that  the  upper  and 
lower  parts  contain  no  strongly  developed  collenchyma  cells  and 
the  vascular  tissue  consists  of  from  four  to  eight  bundles  or 
groups,  arranged  in  the  general  form  of  a  ring  (Plate  3,  fig. 
27).     Exterior  of  the  phloem  there  are  one  or  two  layers  of 
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collenchyma  almost  surrounding  the  set  of  bundles.  This  anom- 
alous position  of  the  collenchyma  cells  is  rarely  observed  in 
plant  leaves.  On  the  sides  of  the  midrib  there  are  two  or  more 
layers  of  chlorophyllous  tissue  or  cells  containing  chlorophyll. 
Above,  on  both  sides  of  the  mibdrib,  they  extend  from  the  pal- 
isade chlorenchyma  to  the  collenchyma  region,  whereas  below 
they  reach  from  the  spongy  regions  to  the  collenchyma.  The 
last-named  chlorophyllous  cells  seem  to  be  a  continuation  of 
the  lower  palisade  chlorenchyma,  but  in  most  cases  they  are 
polygonal.  Surface  views  of  the  upper  and  lower  epidermis  of 
the  blade  are  shown  in  Plate  3,  figs.  28  and  29.  The  walls  of 
the  cells  are  less  wavy  than  are  the  walls  of  the  lower  epi- 
dermis. Epidermal  cells  near  the  base  of  the  glandular  hairs 
are  more  or  less  elongated. 

Structure  of  the  stem. — A  cross  section  from  the  tip  or  the 
very  young  region  reveals  that  the  stem  is  elliptical  or  some- 
times circular  in  outline  with  a  wavy  margin  and  with  numer- 
ous hairs.  The  glandular  hairs,  those  containing  or  secret- 
ing oil  and  those  not  containing  oil,  are  abundant,  particularly 
in  the  regions  between  the  ridges,  as  demonstrated  in  Plate 
3,  figs.  30  and  31,  drawn  from  the  surface  section  made  from 
the  young  and  the  old  stems.  The  characteristic  wavy  outline 
of  the  cross  section  of  the  stem  is  due  simply  to  the  subepi- 
dermal bundles  of  collenchyma,  which  project  as  ribs.  Be- 
tween these  collenchyma  regions  are  palisade  chlorenchyma, 
which  consist  of  two  layers  of  short  cells  filled  with  chloro- 
plastids  (Plate  3,  fig.  32).  In  somewhat  older  parts  of  the 
stem  cells  of  this  type  are  also  found,  but  in  the  section  of  a 
very  old  stem  they  are  absent.  The  same  is  true  of  the  glan- 
dular hairs. 

The  most  peculiar  characteristic  of  the  structure  of  this  plant 
is  the  anomalous  development  of  the  stem.  The  original  cam- 
bium, which  has  been  formed  in  the  usual  manner,  soon  ceases 
to  function  and  a  new  cambium  ring  or  arc  of  meristem  arises 
from  the  pericycle  and  produces  secondary  bundles  with  ac- 
companying medullary  rays,  as  well  as  conjunctive  tissue  of 
varying  structure.  The  xylem  portion  of  these  secondary  vas- 
cular bundles  develops  oa  the  inner,  and  the  bast  portions  on 
the  outer  side  of  the  meristem.  After  a  certain  period  of  de- 
velopment the  process  is  repeated,  and  as  a  result  of  this  rep- 
etition more  or  less   concentric  rings  of  wood   and  bast  are 
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formed.  As  indicated  by  Solereder(l3)  this  anomalous  struc- 
ture of  the  axis  is  a  common  characteristic  of  the  other  mem- 
bers of  the  Chenopodiacese,  and  occurs  in  the  Nyctaginacese 
and  Amaranthacese.  Herail(3)  states,  however,  that  this  anom- 
aly is  not  constant  in  the  Chenopodiacese,  for  in  his  critical 
study  on  Camphorosma  monspeliaca,  he  found  that  the  struc- 
ture of  the  plant  is  perfectly  normal.  According  to  Stras- 
burger,(i4)  besides  the  three  families  mentioned,  the  Cycadaceae, 
certain  species  of  Gnetum,  and  the  Phytolaccaceae  also  exhibit 
extraordinary  deviation  in  the  development  of  secondary  tissues. 
The  pericycle  in  the  early  stage  of  the  stem,  especially  before 
the  formation  of  the  protoxylem  or  the  primary  vascular  bun- 
dles, is  not  distinct.  The  cells  of  the  stele  have  practically 
a  homogenous  characteristic,  as  shown  in  Plate  4,  fig.  33,  and 
some  of  them  are  filled  with  sand  crystals  of  calcium  oxalate. 
Soon  the  pericycle,  which  has  the  homogenous  characteristic, 
becomes  distinct,  and  groups  of  smaller  cells  appear  interior 
to  it,  as  illustrated  in  Plate  4,  fig.  34.  These  groups  of  cells, 
which  are  rather  long  in  the  longitudinal  section,  give  rise  to 
vascular  bundles.  They  have  thin  walls  and  divide  actively. 
Those  toward  the  center  of  tfhe  axis  differentiate  into  proto- 
xylem, and  those  toward  the  periphery  into  phloem.  The  de- 
velopment of  the  protoxylem  is  evident  in  Plate  4,  figs.  34  and 
35.  The  cambium  usually  appears  immediately  after  the  pro- 
toxylem and  phloem  regions  have  been  established,  and  this 
cambium,  formed  between  these  two  regions,  is  called  fascicular 
cambium,  or  primary  cambium.  Its  function  is  to  give  rise, 
when  it  divides,  to  xylem  vessels  toward  the  inner  side,  and 
phloem  cells  toward  the  outer  side,  but  it  soon  ceases  its  activity. 
The  cells  of  the  pericycle  differentiate  into  meristematic  tissue 
and  develop  secondary  bundles  with  the  accompanying  medul- 
lary rays,  as  well  as  conjunctive  tissue  of  varying  structure. 
This  is  clearly  shown  in  Plate  4,  figs.  36  and  37,  and  Plate  5, 
fig.  38.  After  a  certain  period  of  development  the  secondary 
cambium  ceases  to  develop  or  to  give  rise  to  wood  toward  the 
central  axis  and  bast  toward  the  periphery,  and  another  cambium 
is  formed  from  the  pericycle,  thus  repeating  the  process.  As 
a  result  of  the  various  repetitions  of  the  process  concentric 
rings,  or  arcs,  of  wood  and  bast  are  formed.  Sometimes,  how- 
ever, the  pericycle  cells  around  the  stele  do  not  all  differentiate 
at  the  same  time  into  meristematic  tissue,  so  that  the  division 


540 


The  Philippine  Journal  of  Science 


1925 


takes  place  in  only  one  side  of  the  stem;  this  is  the  reason 
why  arcs  of  wood  and  bast  are  formed,  and  explains  also  the 
excentric  position  of  the  pith.  Plate  5,  fig.  39,  drawn  from 
a  section  of  a  rather  old  stem,  shows  the  details  of  the  wood 
and  bast  produced  by  the  activities  of  the  cambium  derived 
from  the  pericycle;  Plate  5,  fig.  40,  is  a  diagrammatic  cross 
section  from  the  stem  of  a  plant  that  had  grown  in  the  garden 
of  the  University  of  the  Philippines  for  about  six  months.  It 
illustrates  clearly  the  concentric  rings  and  arcs  of  wood  and 
bast,  as  well  as  the  prosenchymatous  conjunctive  tissue.  The 
woody  part  consists  mostly  of  pitted  vessels  and  wood  fibers, 
and  ithe  prosenchymatous  tissue  of  wood  parenchyma.  The 
sclerenchyma  ring  which  is  usually  present  in  the  pericycle  of 
most  dicotyledonous  stems  is  not  found  in  Chenopodium  ambro- 
sioides  Linnaeus,  as  the  pericycle  of  this  plant  consists  simply 
of  thin-walled  parenchyma  cells,  somewhat  elongated,  which 
are  also  pitted. 

This  extraordinary  deviation  from  the  usual  type  of  secondary 
growth  in  stems  is  also  distinctly  observed  in  the  root.  In 
fact,  the  rings,  or  arcs,  of  wood  and  bast,  with  the  accompany- 
ing medullary  rays  and  prosenchymatous  conjunctive  tissue, 
are  better  developed  and  more  distinct  in  the  root  than  are  those 
of  the  stem.  Plate  5,  fig.  41,  is  a  diagrammatic  cross  section 
of  the  root  of  the  same  age  as  that  .of  the  stem  shown  in 
fig.  40. 

SUMMARY  AND  CONCLUSIONS 

1.  Two  distinct  types  of  hair  are  found  in  Chenopodium  am- 
brosioides  Linnaeus;  namely,  the  saclike  or  bladderlike,  and  the 
scythe-shaped  or  sickle-shaped.  Microchemical  tests  show  that 
the  saclike  hairs  contain,  oil,  and  the  scythe-shaped  do  not 
(Plate  2,  figs.  23a  to  23e  and  24a  to  24/) . 

2.  Both  types  of  hair,  the  scythe-shaped  and  the  saclike, 
are  found  in  (a)  both  surfaces  of  the  leaf,  but  more  abun- 
dantly in  the  lower  surface;  (b)  in  the  crevices  or  depressions 
between  the  ridges  of  the  younger  part  of  the  stem;  (c)  on  the 
outer  surface  of  the  calyx  when  the  fruit  is  young;  and  (d) 
on  the  upper  half  of  the  ovary  or  fruit.  The  hairs  on  the  latter 
are  saclike  only  and  all  contain  oil  (Plate  2,  fig.  26,  and  Plate 
3,  fig.  32). 

3.  In  the  mature  fruit,  the  oil  glands  are  mostly  collapsed 
and  consequently  very  little  oil  is  left  (Plate  1,  fig.  10). 
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4.  Some  oil  is  found  in  the  embryo  but  none  in  the  endosperm. 

5.  Microcrystals  of  calcium  oxalate  (sometimes  occurring  in 
rosette  form)  are  abundant  in  the  leaves,  stems,  and  calyx,  es- 
pecially in  the  younger  stage  of  these  parts  of  the  plant.  So- 
lution of  oxalates  is  also  detected  by  microchemical  test  (Plate 
2,  figs.  25  and  26). 

6.  The  flowers  are  mostly  bisexual,  but  some  are  unisexual. 
The  unisexual  flowers  consist  of  females  only  (Plate  1,  figs. 
3  to  5). 

7.  The  perianth  consists  of  the  calyx  only,  which  is  persistent, 
smooth  when  young,  and  verrucose  when  older.  Sections  of 
the  calyx  show  that  the  cells  of  the  ventral  and  dorsal  epi- 
dermis are  very  irregular  in  outline  and  that  stomata  are 
present  in  the  dorsal  epidermis.  The  mesophyll  cells  toward 
the  ventral  side  contain  many  microcrystals  of  calcium  oxalate 
(Plate  1,  figs.  5  and  7;  Plate  2,  figs.  19  and  25). 

8.  The  pericarp  is  thin  and  hyaline.  It  surrounds  and  ad- 
heres to  the  seed.  On  the  upper  part  it  bears  a  large  number 
of  oil-containing  hairs.  It  consists  of  from  two  to  three  layers 
of  cells  and  the  lower  part,  near  the  base,  of  three  or  more 
layers  of  cells.  The  outer  and  inner  epidermal  cells  are  both 
thin-walled  cells  with  wavy  outline  (Plate  1,  figs.  7,  11,  12a, 
and  13a;  Plate  2,  figs.  16,  17,  and  18). 

9.  The  seed  is  generally  in  a  horizontal  position  in  the  fruit, 
and  in  a  few  cases  erect  or  vertical.  It  is  lentil-shaped,  jet 
black  and  glistening  when  mature,  and  from  0.8  to  1  milli- 
meter in  diameter,  and  from  0.3  to  0.6  millimeter  in  thick- 
ness. A  section  of  it  shows  that  the  embryo  is  coiled  almost 
completely  around  the  endosperm.  The  testa  is  composed  of  a 
layer  of  cells  with  thick  walls  that  are  heavily  cutinized  and 
are  dark  brown ;  the  tegment  consists  of  two  or  three  layers  of 
thin-walled,  deep  yellow  cells.  The  endosperm  consists  of  pa- 
renchyma cells  filled  with  small  spherical  starch  grains  grouped 
in  clusters  (Plate  1,  figs.  7,  126,  136,  and  14;  Plate  2,  figs.  16, 
17,  and  20). 

10.  The  leaf  is  bifacial  and  thin,  with  glandular  hairs  and 
stomata  on  both  sides.  The  upper  and  lower  epidermal  cells 
are  very  irregular  in  outline.  The  palisade  chlorenchyma  on 
the  upper  and  lower  sides  may  consist  of  one  or  two  layers  of 
cells,  and  the  spongy  chlorenchyma  occupies  a  small  region 
only  (Plate  2,  fig.  26;  Plate  3,  figs.  27,  28,  and  29). 
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11.  The  midrib  is  provided  with  collenchyma  cells  below  the 
upper  and  lower  parts  of  the  epidermis,  and  there  are  some 

,on  the  peripheral  side  of  the  vascular  bundles,  which  take  the 
place  of  the  sclerenchymatous  tissue.  The  vascular  bundles 
vary  from  four  to  eight  (Plate  3,  fig.  27). 

12.  The  primary  vascular  tissues  are  developed  by  the  fas- 
cicular cambium  formed  in  the  usual  manner,  but  the  secondary 
wood  and  bast  are  formed  by  the  activity  of  the  cells  of  the 
pericycle.  This  extraordinary  deviation  from  the  usual  type  of 
secondary  growth  in  the  stem  is  also  observed  in  the  root  (Plate 
3,  figs.  30  to  32;  Plate  4,  figs.  33  to  37;  Plate  5,  figs.  38  to  41). 

13.  It  is  evident  from  the  results  of  this  investigation  that 
the  oil  of  chenopodium  is  confined  largely  to  the  glandular  hairs 
of  saclike  shape,  and  that  some  is  found  in  the  embryo.  The 
glandular  hairs  are  especially  abundant  on  both  sides  of  the 
leaves,  on  the  upper  half  of  the  ovary  when  this  is  nearly 
mature,  in  the  crevices  or  depressions  between  the  ridges  of 
the  young  portion  of  the  stem,  and  on  the  surface  of  the 
calyx.  In  order  to  get  a  greater  yield  of  oil,  therefore,  the 
entire  plant,  except  the  old  part  of  the  stem,  and  before  the 
fruits  and  leaves  become  too  mature,  should  be  used  in  dis- 
tillation. The  most  favorable  time  to  collect  the  plant  is  after 
most  of  the  flowers  are  open. 

BIBLIOGRAPHY 

1.  Bentley,  R.,  and  H.  Trimen.    Medicinal  Plants  3    (1880)   216. 

2.  Chevalier,  Aug.     Le  Chenopode  a  essence  vermifuge  ou  The  du  Mexico. 

Bull,  des  Sciences  Pharmacologique  28    (1921)    135. 

3.  Herail,  J.     Recherches  sur  l'anatomie  comparee  de  la  tige  des  dico- 

tyledones.     Ann.   Sci.   Nat.   VII   2    (1885)    245-246. 

4.  Jimenez,  J.  E.     Report  on  the  Work  on  Chenopodium  Oil.     Unpublished. 

Read  before  the  Convention  of  the  Philippine  Pharmaceutical  Assoc. 
(1922). 

5.  Robert,  R.     Semi-Annual  Report  on  Essential  Oils,  Synthetic  Perfumes, 

etc.     Schimmel  &  Co.,  (April,  1914)   100. 

6.  Levy,    R.    L.    Oil    of    chenopodium   in   the   treatment    of    hookworm 

infections.    Journ.  Am.  Med.  Assoc.  63   (1914)   1946-1949. 

7.  Livingston,  A.  E.     Oil  of  chenopodium  and  its  components.    Journ. 

Pharmacol.   (Proc.)   19   (1922)   266-267;  Abstr.  16  s   (1922)   3711. 

8.  Molisch,  H.     Microchemical  identification  and  distribution  of  dissolved 

oxalates  in  the  plant  world.     Flora  II  2:   60-70;  Physiol.  Abstr.  3 
(1919)  540;  Chem.  Abstr.  13  2  (1919)  133. 

9.  Pynaert,   L.     Les   plantes   produisant   l'huile   de   chenopodium.     Bull. 

Agr.  Conge  Beige  14   (1923)   400-403. 


28,4  Santos:  Chenopodium  Ambrosioides  Linnxus  543 

10.  Rusby,    H.    H.     Suggestion    for    the    revision    of   the    United    States 

Pharmacopoeia,    Oleum    Chenopodii.    Journ.    Am.    Pharm.    Assoc.    9 
(1920)   244. 

11.  Schimmel   &    Co.     Semi-Annual   Report   on   Essential    Oils,    Synthetic 

Perfumes,  etc.   (1908)    114. 

12.  Schuffner,  W.,  and  H.  Vervoort.     Das  Oleum  Chenopodii  gegen  Anky- 

lostomiasis und  eine  neue  Methode  der  Werthbestimmung  von  Wurm- 
mitteln.     Miinchen  Med.  Wochnschr.  60   (1913)   129-131. 

13.  Solereder,    H.     Systematic   Anatomy    of    the    Dicotyledons    2    (1908) 

655-663. 

14.  Strasburger,  E.     A  Textbook  of  Botany,  3d  ed.  142-143. 

15.  Stuart,    Rev.    G.   A.     Vegetable    Kingdom,    Chinese    Materia    Medica 

(1911)    104-105. 

16.  Wirth,  E.  H.     A  study  of  Chenopodium  ambrosioides  var.  anthelmin- 

ticum   and   its   volatile    oil.     Journ.   Am.    Pharm.    Assoc.    9    (1920) 
127-141. 


ILLUSTRATIONS 

[All  drawings  by  the  author  except  figs.   1,  12c,  126,  13a,  and  136  of  Plate  1,  which  were 
drawn  by  Macario  Ligaya,  of  the  Bureau  of  Science.] 

Plate  1.  Chenopodium  Ambrosioides  Linnaeus 

Fig.      1.  a,  a  habit  sketch  of  a  portion  of  the  plant;  6,  a  leaf  taken  from 
the  lower  part  of  the  plant. 

2.  A  cluster  of  flowers. 

3.  An  unopened  unisexual  flower. 

4.  An  unopened  bisexual  flower. 

5.  An   open   bisexual    flower,   showing   the   partially   united    calyx, 

ovary,  glandular  hairs,  stigma,  and  stamens. 

6.  A  fruit  showing  the  verrucose  characteristic  of  the  calyx  and 

some  hairs  not  containing  oil. 

7.  A  diagrammatic  longitudinal  section  of  an  unopened  flower,  show- 

ing transverse  view  of  the  seed;  r,  radicle;  co,  cotyledon; 
en,  endosperm;  go,  glandular  hairs  containing  oil;  p,  pericarp; 
/,  filament;  ca,  regions  occupied  by  microcrystals  of  calcium 
oxalate;  tr,  tracheae. 

8.  A  young  ovary  taken  from  an  unopened  flower,  showing  the  young 

and  the  old  glandular  hairs  containing  oil,  go,  and  the  character 
of  the  stigma,  st. 

9.  An  ovary  taken  from  an  open  flower,  with  numerous  glandular 

hairs  containing  oil,  go. 

10.  A  young  fruit  with  numerous  shrunken  or  collapsed  glandular 

hairs,  go. 

11.  Oblique  view  from  top  of  fruit,  with  the  calyx  removed,  to  show 

the  distribution  of  glandular  hairs. 

12a.  Top  view  of  a  fruit,  with  the  calyx  removed,  showing  the 
position  of  the  glandular  hairs. 

126.  A  view  of  the  seed  shown  in  fig.  12a,  with  the  pericarp  removed. 

13a.  Lateral  view  of  a  fruit,  with  the  calyx  removed,  showing  the 
glandular  hairs  and  the  position  of  the  micropyle. 

136.  Lateral  view  of  the  seed  shown  in  fig.  13a,  with  the  pericarp 
removed. 

14.  A  semidiagrammatic  longitudinal  section  of  a  seed  showing  posi- 
tion of  embryo;  co,  cotyledon;  pi,  plumule;  r,  radicle;  en, 
endosperm;  sc,  seed  coats;  m,  micropyle. 

Plate  2.  Chenopodium  ambrosioides  Linnaeus 

Fig.    15.  A  semidiagrammatic  drawing  of  a  transverse  section  of  a  seed, 

showing :  sc,  seed  coats ;  en,  endosperm ;  r,  radicle ;  co,  cotyledon. 

16.  A   portion  of  a   transverse   section  of  a  young  fruit  showing: 

go,  glandular  hair;  p,  pericarp;  sc,  seed  coats;  en,  endosperm. 
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Fig.  17.  A  portion  of  a  transverse  section  of  a  mature  fruit,  showing: 
go,  glandular  hair;  p,  pericarp;  t,  testa;  tg,  tegment;  en,  en- 
dosperm cells  filled  with  starch  grains,  sg. 

18.  Surface  view  of  a   portion   of  the   pericarp,   showing  the   wavy 

character  of  the  cells  and  a  glandular  hair  containing  oil,  go. 

19.  A  longitudinal  section  of  a  calyx:  go,  glandular  hair;  tr,  spiral 

tracheids;  ca,  microcrystals  of  calcium  oxalate;  pal,  palisade 
chlorenchyma. 

20.  A  portion  of  a  surface  view  of  the  seed  coat. 

21.  Surface  view  of  the  inner  epidermis  of  the  calyx. 

22.  Outer  epidermis  of  the  calyx. 

23a  to  23c.  Different  stages  of  glandular  hairs  not  containing  oil. 
24a  to  24/.  Different  stages  of  glandular  hairs  containing  oil. 

25.  Two  cells  from  the  mesophyll  of  the  calyx  containing  microcrys- 

tals of  calcium  oxalate. 

26.  A  thin  cross  section  of  a  leaf:  go,  glandular  hair  containing  oil; 

ca,  calcium  oxalate  in  rosette  form. 

Plate   3.  Chenopodium   ambrosioides   LiNNiEus 

Fig.  27.  Transverse  section  of  the  midrib,  showing:  col,  collenchyma;  vb, 
vascular  bundle;  chl,  chlorophyllous . tissue;  go,  glandular  hair 
containing  oil;  go',  glandular  hair  not  containing  oil. 

28.  A  surface  view  of  the  upper  epidermis  of  a  leaf  with  a  glandular 

hair  containing  oil. 

29.  A  surface  view  of  the  lower  epidermis  of  a  leaf. 

30.  A  surface  view  of  an  epidermis  taken  from  the  depression  be- 

tween the  ridges  of  the  young  stem,  showing  glandular  hairs 
containing  oil  and   some  not  containing  oil. 

31.  Surface  view  of  the  epidermis  taken  between  the  ridges  of  the 

old  stem. 

32.  A   diagrammatic    cross   section   of   a    young   stem,   showing   the 

distribution  of:  go,  glandular  hair  containing  oil;  go',  glandular 
hair  not  containing  oil;  pal,  palisade  chlorenchyma;  col,  collen- 
chyma region;  per,  pericycle;  vb,  vascular  bundle. 

Plate  4.  Chenopodium  ambrosioides   LiNNiEus 

Fig.  33.  A  portion  of  a  transverse  section  of  a  very  young  stem,  showing 
the  very  young  glandular  hair  and  the  undifferentiated  tissue 
and  sand  crystals  of  calcium  oxalate. 

34.  A  portion  of  a  cross  section  of  an  older  stem,  showing  the  differ- 

entiation of  the  cells  within  the  pericycle  into  protoxylem, 
phloem,  and  fascicular  cambium. 

35.  A  young  vascular  bundle  from  a  transverse  section  of  the  stem, 

showing  the  protoxylem,  Xi;  fascicular  cambium,  fc;  and 
phloem,  ph. 

36.  A  single  vascular  bundle  from  a  cross  section  of  an  older  stem, 

showing  the  primary  xylem,  xi;  fascicular  cambium,  fc;  phloem, 
ph;  and  the  pericycle  differentiating  into  meristematic  tissue. 

37.  A  portion  of  a  transverse  section  of  an  old  stem,  showing  the 

primary  xylem,  xx;  and  the  secondary  xylem,  x2,  formed  by  the 
meristematic  tissue  of  the  pericycle. 
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Plate  5.  Chenopodium  ambrosioides  Linn-ejus 

Fig.    38.  A    section    from    an    older    stem,    showing    the    development   of 
secondary  wood. 

39.  A  small  portion  of  a  transverse  section  of  a  very  old  stem,  show- 

ing the  rings  or  arcs  of  wood  alternating  with  the  bast  formed 
by  the  activities  of  the  pericycle  cells. 

40.  A   diagrammatic   cross    section   of  the   stem    showing  the    rings 

or  arcs  of  wood  and  bast  developed  from  the  meristematic 
tissue  of  the  pericycle :  w,  wood ;  b,  bast ;  cor,  cortex ;  xi,  primary 
xylem. 

41.  A  diagrammatic  cross  section  of  an  old  primary  root,  showing 

the  rings  or  arcs  of  wood  and  bast  formed  by  the  activities 
of  the  pericycle:  cor,  cortex;  w,  wood;  b,  bast;  xi,  primary 
xylem. 
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STRUCTURAL  CHARACTERISTICS  OF  DOUBLE-YOLKED 
EGGS  AND  THE  RELATION  OF  THE  MEMBRANES  OF 
TWIN  EMBRYOS  RESULTING  FROM  A  DOUBLE- 
YOLKED  EGG 

By  Manuel  D.  Sumulong 

Of  the  College  of  Veterinary  Science,  University  of  the  Philippines, 
Los  Banos,  Laguna 

ONE  PLATE  AND  TWO  TEXT  FIGURES 

The  types  of  abnormal  eggs  produced  by  domestic  fowls  are : 
dwarf  eggs,  double-  and  triple-yolked  eggs,  and  inclosed  eggs 
(ovum  in  ovo).  Although  the  double-yolked  eggs  are  com- 
moner than  the  other  types,  their  occurrence  is  rare  enough 
to  warrant  the  report  of  additional  data.  The  only  report  on  an 
abnormal  egg  of  thiis  type  in  the  Philippines,  so  far  as  I  know,  is 
that  by  Fronda.(4)  The  primary  object  of  the  following 
account  is  to  describe  four  such  eggs  that  have  come  under  my 
direct  observation  during  the  last  four  years,  and  to  report  some 
observations  on  the  disposition  of  the  twin  embryos  and  their 
membranes  developing  from  a  double-yolked  egg.  The  features 
presented  by  the  specimens  here  described,  though  some  of  them 
resembled  those  of  the  double-yolked  eggs  previously  reported, 
will  be  of  interest  to  naturalists  as  well  as  to  those  who  are 
interested  in  raising  poultry. 

Our  knowledge  of  the  origin  and  production  of  double-yolked 
eggs  is  very  incomplete;  the  various  accounts  on  the  subject 
appear  to  be  not  only  contradictory  but  more  or  less  speculative. 
Evidently  the  reason  for  this  is  that  there  is  no  way  whereby 
the  sequence  of  stages  that  an  ovum  undergoes,  during  the 
process  of  development  within  the  bird's  body,  can  be  observed 
and  timed.  Parker(7)  advanced  the  hypothesis  that  double- 
yolked  eggs  are  due  to  the  "simultaneous  or  almost  simultaneous" 
liberation  of  two  ova  either  from  one  or  from  two  separate 
follicles;  the  ova  proceed  through  the  oviduct  together,  where 
they  are  both  incorporated  in  a  common  set  of  egg  membranes 
in  an  essentially  normal  manner.  Glasser,(5)  on  the  other  hand, 
is  of  the  opinion  that  there  is  no  need  of  simultaneous  discharge 
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of  two  ova  for  the  production  of  a  double-yolked  egg,  in  as 
much  as  the  first  ovum  discharged  may  be  delayed  in  the  in- 
f undibulum  until  it  is  overtaken  by  another  ovum  resulting  from 
the  next  ovulation.  His  findings,  in  the  study  of  an  abnormal 
ovary  of  a  hen  that  habitually  laid  double-yolked  eggs,  led  him 
to  formulate  the  conclusion  that,  in  this  particular  case  at  least, 
they  were  the  result  of  the  rupture  of  compound  follicles  result- 
ing from  secondary  fusion.  This  conclusion  was  based  upon 
the  fact  that,  according  to  his  observations,  secondary  fusion  of 
follicles  resulted  in  the  establishment  of  a  common  blood  supply 
for  both  ova,  which,  being  in  the  same  state  of  permeability, 
underwent  equivalent  growth  and  became  liberated  at  the  same 
time. 

Curtis  (2, 3)  in  his  study  of  the  relation  of  the  egg  envelopes, 
made  on  131  double-yolked  eggs,  found  only  21,  or  16.03  per  cent, 
that  showed  evidence  of  simultaneous  ovulation.  He  considered 
the  double-yolked  eggs  inclosed  in  a  complete  set  of  common  egg 
envelopes  as  cases  giving  good  reason  for  suspecting  simultaneous 
ovulation.  The  various  kinds  of  evidence  obtained  in  his  studies 
led  him  to  conclude  that  simultaneous  ovulation  can  hardly 
account  for  the  production  of  double-yolked  eggs;  that  the  condi- 
tions necessary  for  their  formation  are  that  the  two  yolks 
furnished  by  two  consecutive  ovulations  unite  in  the  oviduct  and 
then  pass  down  the  duct  together,  their  union  occurring  "indis- 
criminately at  all  levels  of  the  oviduct."  As  possible  causes  for 
the  presence  of  two  yolks  in  the  duct  at  the  same  time,  he  suggests 
the  following : 

That  double-yolked  eggs  sometimes  represent  a  heightened  rate  of 
fecundity; 

That  the  first  egg  may  sometimes  come  to  a  place  in  the  oviduct  which 
is  subnormally  sensitive  to  peristaltic  stimuli,  and  remain  there 
until  joined  by  the  second  yolk; 

That  the  second  yolk  may  pass  through  the  duct  at  an  abnormally 
rapid  rate; 

That  antiperistaltic  movements  may  carry  the  first  egg  back  up  the 

duct  until  it  meets  the  second ; 
That  either  the  first  or  the  second  yolk  to  enter  the  duct  was  ovulated 

into  the  body  cavity  and  was  taken  up  by  the  duct  shortly  before 

or  immediately  after  the  next  ovulation. 

DESCRIPTION  OF  THE  EGGS 

Egg  1  used  in  this  study  came  from  the  department  of  animal 
husbandry,  College  of  Agriculture.  It  was  one  of  two  dozen 
hen's  eggs  requisitioned  some  time  in  the  first  semester  of  the 
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school  year  (1921-1922)  for  the  class  in  embryology.  While 
I  was  putting  the  eggs  in  the  incubator  the  unusual  shape  and 
length  of  this  egg  attracted  my  attention.  The  egg  was  found 
to  be  62  millimeters  long  and  41  broad,  and  to  weigh  66.4  grams. 

The  poles  were  almost  equally  blunt,  the  point  being  hardly 
distinguishable  from  the  butt.  The  shell  was  brownish  and 
perfectly  smooth  except  at  a  point  equidistant  from  the  poles, 
where  there  was  a  rather  rough,  granular,  and  somewhat  de- 
pressed band  about  7  millimeters  in  width  encircling  the  egg. 
The  band  was  indicated  internally  by  a  low  rounded  ridge.  The 
egg  was  left  in  the  incubator  overnight.  When  the  egg  was 
opened  next  morning  the  anomalous  internal  condition,  con- 
sisting of  the  presence  of  two  distinct  yolks  inclosed  in  a 
common  shell  membrane,  was  revealed. 

The  yolk  lying  toward  the  point  was  apparently  normal  in 
form  and  size.  On  its  surface  was  a  very  conspicuous  blasto- 
derm with  an  apparently  normal  developing  embryo  at  primitive  - 
streak  stage.  The  long  axis  of  the  embryo  formed  almost  a 
right)  angle  with  that  of  the  egg.  The  yolk  nearer  the  butt  was 
rather  crescentic  in  form,  having  its  convex  surface  directed 
toward  the  air  chamber  and  its  concave  surface  loosely  applied 
to  the  other  yolk.  Its  color  was  somewhat  paler  than  that  of 
the  other  yolk,  and  it  showed  no 
developing  embryo.  Its  germi- 
nal disk  was  very  indistinct. 

The  shell  membrane  presented 
no  special  features.  The  albu- 
men was  not  only  thick  but  also 
rather  viscid  in  consistency. 
There  appeared  to  be  more  than 
is  usual  for  a  single  normal  egg. 
In  order  to  determine  the  char- 
acter and  arrangement  of  the 
other  egg  membranes,  the  con- 
tents of  the  egg  were  carefully 
poured  into  a  beaker  containing 
20  per  cent  formalin.  After 
shaking  the  beaker  a  little  it  was 
noted  that  the  two  yolks  sepa- 
rated very  easily,  and  that  each  yolk  possessed  distinct  and 
independent  chalazal  and  vitelline  membranes.  However,  the 
chalazal  membrane  of  the  yolk  nearer  the  butt  was  thinner  than 
that  of  the  other.     There  was  no  evidence  of  the  presence  of 


Fig.  1.  Schematic  drawing  of  double-yolked 
egg  1,  showing  the  relation  of  its  various 
parts,  a,  shell ;  b,  shell  membrane ;  c,  al- 
bumen ;  d,  d',  chalazal  membranes  ;  e,  e\ 
vitelline  membranes ;  /,  /',  yolks  ;  g,  ger- 
minal disk  ;  h,  blastoderm  ;  and  i,  V,  de- 
pression around  the  external  surface  of 
the  shell. 
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chalaza  extending  to  the  broad  end  of  the  egg,  A  drawing  of 
the  egg  showing  the  relation  of  its  various  structures  is  shown 
in  fig.  1. 

Egg  1  somewhat  resembled  one  of  the  eggs  reported  by 
Parker.  (T)  It  was  a  very  good  example  of  Type  II  of  Curtis's 
classification  (3)  (double-yolked  eggs  having  separate  chalazif- 
erous  layers  but  all  or  part  of  the  thick  albumen  common  to 
two  yolks).  The  difference  in  thickness  of  the  chalazal  mem- 
branes of  the  two  component  yolks  and  the  presence  of  a  cir- 
cular depression  on  the  external  surface  of  the  shell  make  the 
explanation  of  the  possible  point  of  their  union  difficult.  Prob- 
ably the  yolks  came  together  in  the  infundibulum  where  most 
of  the  chalazal  membrane  is  secreted,  and  their  union  occurred 
after  the  first  yolk  had  been  there  long  enough  to  acquire  the 
thick  chalazal  membrane.  On  arrival  of  the  second  yolk  in  its 
vicinity  active  peristalsis  set  in,  which  drove  the  two  yolks  to- 
gether down  the  oviduct.  Thus,  the  second  yolk  could  not  stay 
in  the  funnel  long  enough  to  be  surrounded  by  a  chalazal  mem- 
brane as  thick  as  that  of  the  first.  This  may  account  also  for 
its  being  infertile.  Another  possibility  is  that  the  second  yolk 
may  have  traversed  the  funnel  at  an  abnormally  rapid  rate,  so 
that  a  very  thin  chalazal  membrane  was  formed  before  it  joined 
the  first  yolk  in  the  albumen-secreting  portion.  Curtis  (2)  is  of 
the  opinion  that  the  ova  of  double-yolked  eggs,  having  a  depres- 
sion around  the  center  of  the  external  surface  of  the  shell, 
join  while  passing  into  the  isthmus.  In  Egg  1  the  crescentic 
form  of  the  yolk  nearer  the  butt  may  have  been  due  to  the 
pressure  the  thick  albumen  exerted  upon  it;  its  chalazal  mem- 
brane, being  thinner  and  weaker  than  that  of  the  other  yolk, 
must  have  been  pressed  tightly  against  it. 

Egg  2  was  one  of  eight  hen's  eggs  bought  for  domestic  use 
in  June,  1923,  from  an  unknown  egg  dealer  at  the  market  in 
Los  Bafios,  Laguna  Province,  Luzon.  Its  unusually  large  size 
led  me  to  suspect  that  it  was  a  case  of  either  double-  or  triple- 
yolked  egg.  So  it  was  taken  to  the  laboratory  for  a  thorough 
examination. 

The  shell  was  white  and  perfectly  smooth  throughout.  As  to 
shape  it  showed  nothing  unusual,  the  point,  as  in  normal  eggs, 
being  markedly  distinguishable  from  the  butt.  It  was  58  milli- 
meters long  and  44  broad,  and  weighed  64.5  grams.  When  the 
egg  was  opened  the  presence  of  two  yolks,  inclosed  in  a  normal 
shell  membrane  and  a  common  mass  of  albumen,  was  disclosed. 
One  yolk  was  located  toward  the  point,  and  the  other  toward  the 
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butt.  They  both  appeared  perfectly  normal  in  form  and  color, 
and  were  apparently  of  the  same  size  and  age.  Each  yolk  ap- 
peared to  be  normal  for  a  single  normal  egg  and  showed  a  very 
distinct  germinal  disk.  At  their  points  of  contact  they  were 
slightly  flattened.  The  albumen  was  rather  thick;  otherwise 
it  was  perfectly  normal  for  a  single  egg.  When  the  contents 
of  the  egg  were  placed  in  20  per  cent  formalin,  it  was  noted 
that  the  yolks  would  not  separate  until  the  chalazal  membrane 
was  torn  off.  The  removal  of  the  latter  proved  that  the  yolks 
possessed  distinct  and  separate  vitelline  membranes.  The  re- 
lations of  the  egg's  various  parts  are  shown  in  fig.  2. 

Egg  3  was  one  of  five  duck's 
eggs  bought  in  the  Los  Banos  a-  -  ~J*f?^ 

market    on    October    16,    1924,  6"^^^^^-^^T  cd 

as  embryological  material.  e~  fi^:'-.  ^W:  \  '^iW  -*' 
This  egg  was  very  much  larger  q-JM-i "  I-&:./.'"*  ^~lp~'^/ 
than  the  other  four;  it  measured  1||:  '..•••  ■•'•:'  '■%:  '.'•'.•'.•"•v.  jM 

74  millimeters  in  length  and  50  ^^^\^0^^'^'^^^'^ 

in     breadth.     Its     weight    was  ^^g^^^g^^ 

105.7    grams.     The    mean    di-  -  ^,  > 

mensions  of  the  other  four  eggs     FlG- 2-   Schematic  drawing  of  douue-yoiked 

.     .  egg  2,  showing  the  relation  of  its  various 

Were:     length,    59.5     millimeters,  structures,     a,  shell;  6,  shell  membrane; 

and      breadth,      44.5;      the      mean  c-  albumen ;  d,  chalazal  membrane ;  e,  e\ 

.                                                                     __-  vitelline    membranes ;    /,  /',     yolks ;     and 

weight    was    67.1    grams.     The       fft  g>,  terminal  disks, 
shape  of  egg  3  was  normal,  and 

the  shell  was  white  and  uniformly  smooth  throughout.  About 
30  millimeters  from  the  broad  end,  or  butt,  there  was  a  very 
shallow  transverse  depression  about  8  millimeters  in  width  ex- 
tending over  one-fifth  of  the  entire  circumference  of  the  egg. 
The  shell  seemed  to  be  unusually  thin,  and  in  the  vicinity  of 
its  narrow  end,  or  point,  it  was  almost  transparent,  so  that 
the  outline  of  a  yolk  within  could  be  traced. 

When  the  egg  was  opened,  it  was  observed  that  the  arrange- 
ment of  its  contents  was  practically  identical  to  that  noted  in 
egg  2.  There  were  two  distinct  yolks  inclosed  in  a  common 
shell  membrane,  chalazal  membrane,  and  a  thick  layer  of  albu- 
men. Their  points  of  contact  were  not  so  flattened  as  in  egg  2, 
but  the  two  vitelline  membranes  adhered  so  closely  at  their  points 
of  contact  that  the  two  yolks  did  not  separate  when  placed  in 
20  per  cent  formalin.  Each  yolk  showed  a  very  distinct  and 
apparently  normal  germinal  disk.  The  yolk  lying  nearer  the 
point  was  found  to  be  firmly  attached  to  the  shell  membrane 
by  a  short  but  rather  thick  chalaza.     The  chalaza  extending 
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from  the  yolk  lying  nearer  the  butt  was  deflected  toward  one 
side  instead  of  pointing  toward  the  air  chamber. 

Eggs  2  and  3  undoubtedly  fall  under  Type  II  of  Curtis's 
classification  (3)  (double-yolked  eggs  having  the  entire  set  of  egg 
envelopes  common  to  two  yolks) .  The  arrangement  of  the  parts 
of  each  egg  very  clearly  showed  that  the  two  yolks  had  traversed 
the  entire  length  of  the  oviduct  together.  The  question  as  to 
whether  eggs  of  this  type  are  due  to  simultaneous  ovulation  or 
to  the  union  of  the  two  ova  in  the  infundibulum,  where  they 
become  incorporated  in  a  common  chalazal  membrane  before 
they  pass  down  the  rest  of  the  oviduct,  needs  further  evidence 
and  elucidation  before  it  can  be  answered.  Curtis (3)  states  that 
eggs  of  this  type  give  the  best  evidence  of  simultaneous  ovula- 
tion, but  unfortunately  the  various  kinds  of  evidence  he  obtained 
in  his  observations  led  him  to  doubt  the  occurrence  of  such 
phenomena.  He  is  inclined  to  conclude  that  the  origin  of  double- 
yolked  eggs  having  the  entire  set  of  egg  envelopes  common  to 
two  yolks  is  due  to  a  heightened  rate  of  fecundity  in  which 
there  is  an  abnormally  short  interval  between  two  consecutive 
ovulations. 

Egg  4  was  also  a  duck's  egg  bought  for  domestic  use  from  an 
unknown  person  from  the  barrio  of  Mayondon,  Los  Banos,  on 
November  13,  1924.  Except  for  its  very  large  size,  externally, 
it  presented  nothing  unusual,  the  point  and  butt  being  suf- 
ficiently distinguishable,  and  the  shell  shiny  and  smooth  through- 
out. The  color  was  almost  white.  It  was  74  millimeters  long 
and  53  broad,  and  weighed  99.8  grams. 

Under  the  supposition  that  this  was  an  egg  with  more  than 
one  yolk,  it  was  incubated  under  the  care  of  Doctor  Fronda, 
poultry  division,  College  of  Agriculture,  for  eighteen  days  (No- 
vember 14  to  December  2,  1924)  for  the  purpose  of  getting  some 
information  as  to  the  relative  position  of  the  developing  embryos 
within  a  common  shell  and  the  nature  and  arrangement  of  their 
embryonic  membranes.  The  ordinary  laboratory  method  of 
opening  eggs  was  followed;  namely,  an  elliptical  piece  of  the 
shell  was  removed,  great  care  having  been  taken  not  to  rupture 
the  underlying  shell  membrane.  When  the  exposed  shell  mem- 
brane was  cut  and  deflected  toward  one  side,  the  presence  of 
two  duck  embryos  covered  with  black  feathers  and  inclosed  in  a 
common  shell  membrane  was  revealed.  Both  were  living  and 
appeared  to  be  in  the  same  stage  of  development.  They  were 
lying  side  by  side  in  reverse  positions,  the  right  side  of  the  em- 
bryo nearer  the  butt  directed  toward  the  air  chamber,  and  that 
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of  the  other  embryo  toward  the  point.  Their  long  axes  were 
apparently  parallel,  but  they  were  oblique  to  the  major  axis  of 
the  whole  egg.  In  all  probability  this  relation  of  the  embryonic 
axes  and  the  long  axis  of  the  egg  was  the  result  of  the  embryos 
beginning  to  accommodate  themselves  to  the  form  of  the  egg 
so  as  to  lie  parallel  to  its  long  axis.  According  to  Lillie(6)  and 
Bartelmez(i)  in  the  majority  of  the  cases,  if  an  egg  be  placed 
with  the  blunt  end  to  the  left,  the  head  of  the  embryo  will  be 
found  directed  away  from  the  observer  when  the  blastoderm  is 
above.  In  egg  4  this  assertion  finds  support  only  in  the  embryo 
lying  nearer  the  narrow  end,  or  point,  of  the  egg. 

The  embryos  were  slightly  different  in  size,  and  their  weights 
were  as  follows : 

Embryo  lying  nearer  the  point:  Grams. 

With  the  yolk  sac  35.5 

Without  the  yolk  sac  16.0 

Embryo  lying  nearer  the  butt: 

With  the  yolk  sac  41.0 

Without   the  yolk   sac  20.0 

In  spite  of  this  difference  in  size  both  appeared  normal  in 
development  for  normal  duck  embryos  of  eighteen  days'  incuba- 
tion- They  were  surrounded  by  a  common  chorion  and  a  com- 
mon allantoic  cavity,  but  were  provided  with  separate  amnion 
and  yolk  sac.  The  possession  by  each  embryo  of  an  independent 
and  apparently  normal  allantoic  stalk  and  the  very  apparent 
anastomosis  of  the  blood  vessels  of  the  outer  walls  of  the  allan- 
tois  indicate  conclusively  that  the  embryos  did  develop  separate 
chorion  and  allantois  which  later  fused  about  the  region  of  the 
equator.  In  most  part  the  inner  wall  of  the  allantois  was  al- 
ready inseparable  from  the  corresponding  amnion.  Stretched 
between  the  two  embryos  was  a  very  vascular  membrane  formed 
by  the  union  of  the  apposed  parts  of  the  inner  wall  of  the  allan- 
tois. The  membrane  had  no  attachment  to  the  shell  membrane, 
and  was  very  much  folded  in  the  neighborhood  of  the  lower  pole 
of  the  yolk  sacs.  Together  with  the  chorion,  it  almost  completely 
surrounded  a  very  viscid  mass  of  albumen  that  had  accumulated 
around  the  two  yolk-sac  umbilici.  The  latter  were  in  direct  ap- 
position, but  not  fused  together. 

From  the  data  furnished  by  the  embryos  and  their  membranes, 
it  can  be  safely  concluded  that  it  was  a  case  of  a  double-yolked 
egg,  the  two  separate  ova  both  being  fertilized.  The  question, 
under  which  type  of  Curtis's  classification  (3)  should  this  egg  fall, 
cannot  be  answered  here,  for  the  embryos  had  already  reached 
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such  a  degree  of  development  that  study  of  the  relation  of  the 
yolks  to  the  albumen  and  chalazal  membrane  was  impossible. 
The  photographs  of  the  twin  duck  embryos,  with  parts  of  their 
accessory  appendages,  are  shown  in  Plate  1. 

LITERATURE    CITED 

1.  Bartelmez,  George  W.     The  bilaterality  of  the  pigeon's  egg.    Journ. 

Morph.  23    (1912)   269-320. 

2.  Curtis,  Maynie  R.     Studies  on  the  physiology  of  reproduction  in  the 

domestic  fowl.     VI.  Double-  and  triple-yolked   eggs.     Biol.   Bull.   26 
(1914)  55-83. 

3.  Curtis,  Maynie  R.     Studies  on  the  physiology  of  reproduction  in  the 

domestic  fowl.     XI.  Relation  of  simultaneous  ovulations  to  the  pro- 
duction of  double-yolked  eggs.     Journ.  Agr.  Res.  3   (1915)  375-385. 

4.  FRONDA,   F.   M.     Double-yolked   eggs.     Philip.   Agr.    13    (1924)    99-100. 

5.  Glasser,  Otto.     On  the  origin  of  double-yolked  eggs.       Biol.  Bull.  24 

(1912-1913)   175-186. 

6.  Lillie,  Frank  R.     The  development  of  the  chick.     Henry  Holt  and  Co., 

New  York  (1919)  472. 

7.  Parker,  G.  H.     Double  hen's  eggs.     Am.  Nat.  40   (1906)   13-25. 


ILLUSTRATIONS 

Plate  1 

Fig.  1.  Showing  the  relation  of  the  twin  embryos  in  situ,  a,  shell;  6,6', 
yolk-sacs;  c,  air-chamber;  d,  amnion;  e,e',  embryos;  /,  shell  mem- 
brane with  the  attached  chorion  and  outer  wall  of  the  allantois. 
2.  Showing  the  two  distinct  duct  embryos  together  with  parts  of  their 
accessory  appendages,  a,  hardened  albumen  (due  to  formalin) 
found  surrounding  the  yolk-sac  umbilici;  b,  yolk-sac  umbilicus; 
c,  internal  surface  of  the  shell  showing  the  anastomoses  of  the 
blood  vessels  in  the  outer  wall  of  the  allantois. 

TEXT  FIGURES 

Fig.  1.  Schematic  drawing  of  double-yolked  egg  1,  showing  the  relation 
of  its  various  parts,  a,  shell;  6,  shell  membrane;  c,  albumen; 
d}d',  chalazal  membranes;  e,e',  vitelline  membranes;  /,/',  yolks; 
g,  germinal  disk;  h,  blastoderm;  and  i,i',  depression  around  the 
external  surface  of  the  shell. 
2.  Schematic  drawing  of  double-yolked  egg  2,  showing  the  relation 
of  its  various  structures,  a,  shell;  6,  shell  membrane;  c,  albu- 
men; d,  chalazal  membrane;  e>e\  vitelline  membranes;  /,/',  yolks; 
and  g,g',  germinal  disks. 
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PLATE  1.  CONTENTS  OF  A  DOUBLE-YOLKED  EGG. 


TWO    NEW    SPECIES    OF   DRAGON    FLIES    (ODONATA) 

FROM  THE  PHILIPPINE  ISLANDS,  WITH  REMARKS 

ON  THE  GENUS  HELIOGOMPHUS 

By  F.  F.  Laidlaw 

Corresponding  Member  of  the  Malayan  Branch,  Royal  Asiatic  Society 

THREE  TEXT  FIGURES 

ANISOPTERA 

GOMPHID.E 

Genus  HELIOGOMPHUS  Laidlaw 

Genotype  H.  nietneri  (de  Selys). 

A  gomphine  genus  with  the  following  characters: 

1.  Triangles,   supra  triangles,   and   subtriangles   uncrossed. 

2.  Triangles  regular  in  shape  (that  is,  sides  definitely  rectilinear). 

3.  Triangles  of  forewing  rather  shorter  than  those  of  hind  wing. 

4.  No  trigonal  supplement. 

5.  No  well-developed  supplementary  sector  to  Rs  or  to  M4. 

6.  Cross   veins  between  M1+3    and   M4   show  no  indication   of  being 

spaced  out. 

7.  Pterostigma  feebly  braced  or  not  at  all. 

8.  No  basal  postcostal  nerve. 

9.  No  "anal  loop"  on  hind  wing. 

10.  Sectors  of  arculus  at  first  converging,  then  diverging. 

11.  Cells  between   Cu2  and  anal  margin  not  arranged  pectinately. 

12.  Cui  reaches  margin  of  forewing  a  little  beyond  level  of  nodus. 

13.  Segment  9  of  abdomen  shorter  than  segment  8. 

Characters  1  to  7  especially  indicate  the  position  of  Heliogom- 
phus in  a  series  of  genera  called  by  Williamson  the  series  "Epi- 
gomphus,"  but  it  may  be  remarked  that  two  Oriental  genera, 
which  I  refer  at  present  to  this  series,  show  a  distinct  tendency 
to  a  spacing  out  of  the  cross  veins  between  M1+3  and  M4,  and 
therefore  differ  from  Heliogomphus,  as  from  other  genera  of 
the  series,  in  respect  to  character  6.  As  in  other  genera,  the 
legs  in  Heliogomphus  are  relatively  short,  the  hindmost  femora 
when  adpressed  reaching  to  the  apex  of  the  first  segment  of  the 
abdomen. 
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Heliogomphus  is  distinguished  from  other  Oriental  genera  of 
the  Epigomphus  series  by  characters  as  follows: 

Perissogomphusf  6,  9,  10,  11. 
Macrogomphus,  8,   10,   11,  14. 
Acrogomphus,  6,  7,  9,  11. 
Leptogomphus,  8,  10. 
Micro gomphus,  12. 

Certain  secondary  sexual  characters  also  differentiate  the 
males  of  Heliogomphus  readily  from  those  belonging  to  allied 
genera.  Of  these  the  most  striking  are  the  lyrate  upper  anal 
appendages,  which  as  a  rule  have  their  apices  white  or  yellow, 
contrasting  with  the  black  bases.  These  differ  greatly  in  ap- 
pearance from  the  chelate  appendages  of  Microgomphus. 

Equally  important  is  the  large  size  of  the  vesicle  of  the  penis 
and  the  relatively  small  size  of  the  hamuli,  characters  first 
pointed  out  by  Ris.  Microgomphus  shows  a  similar  condition, 
whilst  in  Leptogomphus  the  converse  obtains. 

It  is  evident  that  Heliogomphus  and  Microgomphus  are  closely 
allied,  and  the  discovery  of  intermediate  forms  is  possible.  At 
present  one  can  add  size  to  the  few  characters  that  separate 
them.  The  known  species  of  Microgomphus  are  distinctly 
smaller  than  any  known  Heliogomphus  species.  Their  coloring 
also  is  more  variegated.  It  is  not  unlikely  that  larval  characters 
may  help  to  differentiate  the  two. 

The  following  are  the  described  species  referable  to  Helio- 
gomphus: 

Heliogomphus  nietneri  (de  Selys),  Ceylon  and  Assam. 
Heliogomphus  pruinans  Fraser,  South  India. 
Heliogomphus  spirillum  Fraser,  Assam. 
Heliogomphus  retroflexus  (Ris),  Tonkin. 
Heliogomphus  scorpio   (Ris),  South  China. 
Heliogomphus  kelantanensis   (Laidlaw),  Malay  Peninsula. 

To  these  I  now  add  one  new  species. 

Heliogomphus  bakeri  sp.  nov.     Text  fig.  1. 

Luzon,  Laguna  Province,  Mount  Maquiling  (C.  F.  Baker), 
one  male,  autotype. 

Length  of  abdomen,  38  millimeters  +  1.25;  of  hind  wing,  35. 

Head,  upper  lip  dull  yellow,  finely  margined  with  black,  and 
with  a  fine,  median  line  of  black  bisecting  it.  Gense  and  frons 
also  yellow.     Clypeus,  vertex,  and  occiput  black. 

Prothorax  black,  its  anterior  lobe  and  a  pair  of  spots  on  either 
side  of  the  middle  lobe  yellow. 
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Fig.  1.  Heliogom- 
phu8  bakeri  sp. 
nov.  ;  male,  anal 
appendages,  dor- 
sal view. 


Synthorax,  dorsum  black,  mesothoracic  collar  yellow,  narrowly 
interrupted  in  the  middle  line;  joined  on  either  side  by  the 
anterior  end  of  the  dorsal  bands,  which  form  with  the  collar 
A  -shaped  marks,  and  are  pointed  at  their  upper  ends  near 
the  antealar  sinus.  To  the  outer  side  of  each,  and  near  the 
upper  end  lies  a  small  triangular  mark  of  yellow,  the  vestige 
of  an  antehumeral  band.  Sides  yellow,  with  a  black  line  along 
the  position  of  each  of  the  lateral  sutures.  Ventral  surfaces 
yellow.     Legs  entirely  black  excepting  the  coxae  which  are  yellow. 

Abdomen,  segments  1,  2,  8,  and  9  moderately 
inflated.  Ground  color  black,  smooth,  rather 
shining.  Brownish  yellow  marks  on  the  sides  of 
the  first  and  second  segments,  auricles  of  the 
same  color.  Small  basal  lateral  marks  of  orange 
on  segments  3  to  6.  Segment  7  with  square 
orange  mark  on  the  dorsum,  occupying  its  basal 
quarter.  A  small,  basal,  triangular  mark  of  the 
same  color  on  the  dorsum  of  segment  8,  and 
paired  apical  marks  of  a  paler  yellow  on  the  sides 
of  the  same  segment. 

Anal  appendages  black,  the  upper  ones  shading  to  pale  yellow 
apically.  The  upper  appendages  are  lyrate,  each  with  a  very 
small  extero-lateral  projection  at  the  point  at  which  they  begin 
to  curve  inward,  and  with  their  apices  curved  upward.  Lower 
appendage  with  widely  divaricated  branches,  about  half  the 
length  of  the  upper. 

Forewing  with  a  single  row  of  cells  between  Cu2  and  the  anal 
margin  of  the  wing  (on  the  forewing  two  cells  for  the  space  of 
a  single  cell).  Two  cross  nerves  in  the  cubital  space;  16  ante- 
nodal,  15  or  16  postnodal  cross  nerves. 

Hind  wing  with  at  first  2,  then  3  rows  of  cells  between  Cua 
and  the  anal  margin  of  the  wing.  One  cross  nerve  in  cubital 
space;  11  antenodal  and  14  or  15  postnodal  cross  nerves. 

Heliogomphus  bakeri  differs  from  H.  kelantanensis  (as  I  be- 
lieve do  all  the  other  described  species  of  the  genus)  in  that  M4 
and  Cux  are  not  parallel  as  far  as  the  level  of  the  nodus  in  the 
front  wing.  It  differs  from  all  the  remaining  species  except 
scorpio  in  that  the  dorsal  stripes  of  the  synthorax  join  the 
mesothoracic  collar  (as  also  in  kelantanensis)  ;  bakeri  further 
agrees  with  scorpio  in  having  two  cross  nerves  in  the  cubital 
space  of  the  forewing,  and  in  this  respect  these  two  species 
differ  from  the  other  species  of  the  genus.  Lastly,  scorpio  has 
two  rows  of  cells  between  Cu2  and  the  anal  margin  of  the  fore- 
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Fig.  2.  Coeliceia 
dinoceras  sp. 
nov. ;  male,  anal 
appendages,  lat- 
eral view. 


wing,  whilst  the  ai)al  appendages  of  the  male  are  much  bolder 
in  outline,  and  each  of  the  upper  appendages  carries  a  very  large 
knoblike  extero-lateral  process. 

ZYGOPTERA 

PLATYCNEMIN^: 
Coeliceia  dinoceras  sp.  nov.     Text  figs.  2,  3. 

Mindanao,  Lanao  Province,  Kolambugan,  May  18,  1914  (E.  A. 
Wileman).     In  my  collection.     One  male,  autotype. 

Length  of  hind  wing,  25  millimeters,  of  abdomen  35  +  1.25 
(anal  appendages). 

Head,  generally  dull  black,  upper  lip  black, 
rather  metallic.  Gense  and  anteclypeus  blue,  oval- 
oblong  postocular  spots  of  the  same  color,  small 
and  lying  transversely.  Basal  joint  of  antennae 
white;  a  transverse  blue  mark  on  either  side  of 
posterior  ocelli.  Dorsal  surface  of  prothorax 
black,  with  a  large,  nearly  circular  spot  on  the 
middle  lobe  on  either  side  of  the  middle  line  prob- 
ably blue  during  life,  but  faded  to  a  dirty  yellow  in  the  dried 
specimen.  Posterior  margin  of  prothorax  armed  with  a  pair  of 
relatively  large  spines,  one  on  either  side.  These 
project  upward  and  are  sharply  curved  forward 
toward  their  extremities.  Ventrally  the  coloring 
of  the  prothorax  fades  to  a  dull  yellow. 

Synthorax,  dorsum  black,  the  black  just  pass- 
ing the  humeral  suture  laterally.  A  pair  of  blue 
(?)  dorsal  bands,  narrow  and  tapering  toward 
their  upper  extremities.  To  the  outer  side  of 
each  of  these,  and  close  to  the  antealar  sinus  is  a 
minute  triangular  spot  of  the  same  color  as  the 
bands.  Sides  blue  (?)  with  a  narrow  line  of 
black  along  the  second  lateral  suture.  Legs 
yellow,  with  a  narrow  line  of  black  along  the 
posterior  surface  of  the  femora. 

Abdomen  long  and  very  slender,  segments  7, 
8,  and  9  progressively  a  little  stouter  than  the 
others.  Coloring  generally  a  dull  brownish  yel- 
low anteriorly,  paler  beneath,  passing  gradually  to  dull  black  on 
the  hinder  segments  (6  to  10).  The  first  segment  is  probably 
pale  blue  in  life,  with  a  narrow,  longitudinal  band  of  black  mid- 
dorsally.     The  second  segment  and  base  of  the  third  have  paler 


Fig.  3.  Coeliceia 
dinoceras  sp. 
nov.  ;  male,  pro- 
thorax, lateral 
view.  showing 
prothoracic 
horns. 
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markings  at  the  sides  which  also  are  probably  blue  in  the 
living  insect.  The  appearance  of  the  distal  third  of  the  eighth 
segment  dorsally,  and  of  the  whole  dorsum  of  9  and  10  suggests 
that  these,  too,  are  blue. 

Anal  appendages  black.  Both  pairs  are  long  and  slender,  the 
lower  pair  decidedly  longer  than  the  upper  pair,  the  latter  rather 
club-shaped  with  bluntly  pointed  apices.  Lower  pair  cylindrical, 
hooked  downward  a  little  at  their  apices. 

Venation,  wings  petiolated  to  level  of  Ac.  Pterostigma  small, 
slightly  inflated,  black,  covering  one  cell.  M3  rises  from  sub- 
nodal  vein,  Rs  well  distal  to  it.  Quadrangle  of  forewing  with 
costal  margin  about  three-fifths  length  of  anal  margin;  of  hind 
wing  about  four-fifths.  Three  cells  between  distal  end  of  quad- 
rangle and  subnodal  cross  vein;  16  or  17  postnodal  cross  nerves 
on  forewing,  15  on  hind  wing. 

This  species,  the  first  of  the.  genus  to  be  recorded  from  the 
Philippine  Islands,  is  distinguished  at  once  from  other  known 
species  of  the  genus  by  the  remarkable  armature  of  the  pro- 
thorax.  It  is  the  only  species  in  which  the  male  carries  any 
such  ornament.  The  anal  appendages  likewise  are  rather  charac- 
teristic. Venationally  the  species  comes  near  to  a  group  of 
Bornean  species  (C.  macrostigma  Laidlaw,  C.  campioni  Laidlaw, 
etc.).  These  are  all  remarkable  for  the  specialization  of  the 
female  prothorax,  and  it  will  be  interesting  to  see  whether  the 
female  specimen  of  dinoceras  is  characterized  likewise. 

In  any  case,  the  present  species  seems  to  me  to  have  no  near 
ally  in  the  genus. 


ILLUSTRATIONS 


TEXT  FIGURES 

Fig.  1.  Heliogomphus  bakeri  sp.  nov.;  male,  anal  appendages,  dorsal  view. 

2.  Coeliccia  dinoceras  sp.  nov.;  male,  anal  appendages,  lateral  view. 

3.  Coeliccia  dinoceras  sp.  nov.;  male,  prothorax,  lateral  view,  showing 

prothoracic  horns.     (Camera  lucida,  Zeiss.) 
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NEW  AND  RARE  PHILIPPINE  LEPIDOPTERA 

By  W.  Schultze 
Entomologist,  Bureau  of  Science,  Manila 

TWO  PLATES  AND  ONE  TEXT  FIGURE 

Some  species  of  Lepidoptera  known  from  other  localities, 
which  have  also  been  discovered  in  the  Philippines,  are  recorded 
in  this  paper,  particularly  because  of  their  interesting  geogra- 
phic distribution;  also,  several  new  species  are  described. 

PAPILIONID^E 

Papilio  xuthus  Linnaeus. 

Papilio  xuthus  Linnaeus,  Syst.  Nat.  (1767)  751;  Pryer,  Rhop. 
Nihonica  (1886)  3,  pi.  1,  figs.  2a,  2b;  Bingham,  Fauna  Brit.  India, 
Butterfl.  2    (1907)   38. 

This  species  has  a  very  wide  range  and  extends  to  eastern 
China,  Korea,  Japan,  Formosa,  the  Riu  Kiu  Islands,  the  Bonin 
Islands,  and  Guam.  A  rather  distinct  and  localized  race  of  this 
species  is  found  in  the  higher-mountain  regions  of  northern 
Luzon,  in  the  Philippines,  which  to  my  mind  should  be  designated 
as  Papilio  xuthus  subsp.  benguetana  Joicey  and  Talbot.  These 
authors  described  the  Philippine  form  or  race  of  xuthus  as  Pa- 
pilio benguetana,1  based  on  a  single  specimen.  Five  specimens 
before  me  show  very  little  variation ;  they  have  characters  inter- 
mediate between  the  Japanese  summer  form,  or  typical  xuthus 
Linnaeus,  and  the  spring  form,  or  var.  xuthulus  Bremer.  My 
specimens  were  collected  in  May,  1909,  in  Luzon,  Benguet  Sub- 
province,  Haight's  Place  (2,450  meters),  by  R.  C.  McGregor. 

SATURNIID^E 

Actias  maenas  Doubleday. 

Actias  maenas  Doubleday,  Ann.  &  Mag.  Nat.  Hist.  19  (1847)  95, 
pi.  7,  fig*.  1;  Hampson,  Fauna  Brit.  India,  Moths   1    (1892)   14. 

A  single  female  specimen  agrees  perfectly  with  the  original 
description,  as  well  as  with  Doubleday's  figure.     A  single  male 
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is  in  a  bad  state  of  preservation,  the  tails  from  near  the  base 
to  the  beginning  of  the  apical  expansion  are  sprinkled  with 
very  dark  brown,  on  upper  side  and  underside.  Length  of  fore- 
wing,  female,  78  millimeters ;  length  of  tail,  from  upper  margin 
of  eyespot  on  hind  wing  to  apex,  111;  length  of  tail,  male,  128 
millimeters. 

Luzon,  Benguet  Subprovince,  Baguio,  1,450  meters,  June  14, 
1912  (Mrs.  D.  C.  Worcester)  ;  May  21,  1921  (W.  D.  Smith). 

EUPTEROTIDJE 

Melanothrix  nymphaliaria  sanchezi  subsp.  nov.  Plate  2,  figs.  1 
and  2. 

Female. — Wings  very  pale  creamy  white  with  brownish  black 
markings  as  follows:  Forewing,  basal  area  from  costa  to  vein 
2  with  a  subtriangular  patch  and  along  costa  suffused  brownish. 
An  outer  marginal  band,  broadest  at  costa,  extending  to  hind 
margin;  the  inner  edge  of  this  band  undulated  and  the  outer 
edge  interrupted  by  oblong  tooth  spots.  Hind  wing  with  a 
marginal  band  similar  to  the  one  on  forewing.  Underside  of 
both  wings  identical  with  upper  side.  Head,  antennae,  and  collar 
brownish  black,  thorax  dorsally  white,  ventrally  suffused  brown- 
ish, legs  brown.  Abdomen  dorsally,  except  apical  half  of  last 
segment,  brownish  black,  but  densely  scattered  with  white  scales 
so  that  the  color  appears  grayish;  hind  margins  of  segments 
with  a  cilia  of  white  scales  forming  indistinct  narrow  white 
bands.  Underside  of  abdomen  and  apical  half  of  last  segment 
dorsally  yellow  ochraceous. 

Male. — Wings  and  body  dorsally  uniformly  dark  reddish 
brown,  costa  and  cilia  along  outer  margin  of  a  darker  shade; 
underside  of  wings  and  body  paler  brown. 

Length  of  forewing,  male,  39  millimeters;  female,  38  to  41. 

Luzon,  Benguet  Subprovince,  Baguio,  Mount  Mirador,  1,600 
meters   (F.  Sanchez  and  T.  Hubbel) . 

The  five  female  specimens  before  me,  all  from  the  above  local- 
ity, show  almost  no  variation  in  the  markings.  Another  local 
form  of  the  above  I  designate  as — 

Melanothrix  nymphaliaria  sanchezi  var.  baletana  var.  nov.  Plate  2, 
fig.  3. 
Wings  snow  white,  with  brownish  black  markings  similar 
as  in  subsp.  sanchezi  but  occupying  a  larger  area.  The  basal 
dark  area  of  forewing  extends  between  veins  2  and  4  to  the 
marginal  band,  which  is  much  broader  than  in  sanchezi.  In  the 
hind  wing  the  marginal  band  is  also  much  broader.     A  further 
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peculiarity  is  that  the  outer  margin  of  the  forewing  is  more 
rounded  than  in  subsp.  sanchezi  and  the  typical  form  of  nympha- 
liaria  Walker.  The  abdomen  is  dorsally  more  blackish  in  this 
variation  than  in  subsp.  sanchezi. 

Length  of  forewing,  female,  38  millimeters. 

Luzon,  Nueva  Vizcaya  Province,  near  Balete  Pass,  about 
1,000  meters  altitude   (Schultze). 

It  appears  that  both  subsp.  sanchezi  and  var.  baletana  repre- 
sent intermediate  forms  leading  to  M.  nymphaliaria  philippina 
Rothschild,2  the  latter  of  which  Semper  3  designated  in  the  text 
as  M.  pulchricolor  Felder,  from  Polillo,  but  in  the  explanation 
of  his  .Plate  2,  fig.  2,  it  is  called  M.  nymphaliaria  Walker,  var. 
The  Mindanao  specimens  of  Semper's  M.  pulchricolor  Felder 
were  described  by  Rothschild  4  as  M.  semperi;  the  brief  descrip- 
tion mentions  that  the  abdomen  is  yellow  with  black  transverse 
bands.  Still  another  Philippine  species  of  this  genus  is  M. 
alternans  Pagenstecher  from  Palawan. 

BOMBYCIDJE 
Gunda  javanica  palawana  subsp.  nov. 

Female. — Very  similar  in  general  coloration  to  typical  G.  java- 
nica Moore,5  but  differing  as  follows:  Apex  of  forewing  less 
pointed,  more  obtusely  rounded  than  in  the  above.  Costa  near 
apex  with  an  elongate  brownish  patch,  the  dark  brown  patch 
at  apex  and  outer  margin  more  prominent.  Underside  of  fore- 
wing, outer  marginal  area  dark  brown,  two  distinct  dark  brown 
postmedial  bands,  basal  area  light  grayish  brown.  Underside 
of  hind  wing  with  a  blackish  discocellular  spot,  a  prominent 
dark  brown  medial  band,  and  a  narrower  postmedial  band,  both 
of  which  extend  from  costal  to  inner  margin.  Length  of  fore- 
wing, female,  32  millimeters. 

Palawan,  Ulugan  Bay,  on  ship's  search  light  (Schultze) . 

Gunda  sikkima  Moore. 

Gunda  sikkima  Moore,  Proc.   Zool.  Soc.  London    (1879)    406,  pi    33 
fig.  3. 

According  to  Hampson  this  species  is  identical  with  his  G. 
variegata  6  and  G.  thwaitesii  Moore.     A  male  specimen  of  this 

2  Novit.  Zool.  24   (1917)  464. 

3  Die  Schmetterl.  d.  Philip.  Inseln  2    (1896-1902)   387. 

4  Novit.  Zool.  24    (1917)    465. 

5  Proc.  Zool.  Soc.  London    (1872)    576,  pi.  33,  fig.  6;   Hampson,  Fauna 
Brit.  India,  Moths  1    (1892)  36,  fig.  20. 

•111.  Het.  Brit.  Mus.  9  (1893)  55,  pi.  160,  fig.  7, 
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species  agrees  very  well  with  the  indicated  figure  of  variegata, 
except  that  the  thorax  and  the  abdomen  are  lighter  in  genera] 
color  in  the  Philippine  specimen. 

Length  of  forewing,  male,  18  millimeters. 

Mindanao,  Agusan,  Butuan,  October,  1910  (Schultze). 

SYNTOMID^E 

Euchromia  tawiensis  sp.  nov. 

Wings  in  color  and  pattern  similar  to  E.  elegantissima  Wallen- 
gren,  but  the  spots  on  the  hind  wing  relatively  larger  than  in 
the  species  mentioned.  First  abdominal  segment  above  creamy 
white,  second  and  third  black  with  traces  of  light  bluish*  scales 
and  a  white  spot  at  sides.  Fourth  and  fifth  segments  crimson, 
other  segments  black. 

Length  of  forewing,  male,  18  to  23  millimeters;  female,  21.5. 

Bungau,  in  the  Tawitawi  group,  Sulu  Province  (A.  Duyag). 

My  collector  obtained  three  specimens  of  this  interesting 
species,  which  is  related  to  E.  polymena  Linnaeus  and  E.  elegan- 
tissima Wallengren  but  is  at  once  distinguished  from  the  latter 
and  other  related  species  by  the  fourth  and  fifth  abdominal  seg- 
ments only  being  crimson.  Euchromia  elegantissima  ranges 
from  Luzon  to  Mindanao  but  seems  to  be  replaced  in  the  Sulu 
group  by  E.  tawiensis,  and  in  Palawan,  Dumaran  (Bureau  of 
Science  collection,  accession  No.  17965,  August  27,  1913, 
Schultze),  Cuyo  (accession  No.  10857,  April  10,  1909,  Schultze), 
and  Busuanga  (accession  No.  13989,  September  17,  1910, 
Schultze)  by  E.  horsfieldi  Moore.  The  last-mentioned  species 
demonstrates  in  a  marked  degree  the  ancient  connection  of  the 
Palawan-Busuanga  faunistic  elements  with  Borneo,  the  northern 
limit  of  which  seems  to  be  Busuanga  Island. 

ZYGAENIDJE 

CHALCOSIIN>£ 
Ancistroceron   luzonensis  sp.  nov.     Plate  1,  fig.  7. 

Forewing  iridescent  dark  violet  blue,  basally  with  some  radiat- 
ing ochraceous  streaks.  Hind  wing  bluish  black,  basally  below 
the  cell  with  an  oblong  hyaline  area,  the  space  between  the  latter 
and  the  inner  margin  also  ochraceous.  Head  and  thorax  ochra- 
ceous, abdomen  dorsally  bluish  black,  first  to  fourth  segments 
ventrally  silvery  whitish,  laterally  with  a  marginal  band  of  the 
same  color,  the  other  segments  with  an  indistinct  marginal  band 
ventrally. 
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Length  of  forewing,  male,  15  millimeters. 
Luzon,  Benguet  Subprovince,  Baguio  (Schultze),  April,  1925. 
The  insects  of  this  species  feed  on  Medinilla  sp.,  which  is 
abundant  around  Baguio. 

Cyclosia  sordidus  subsp.  bungauensis  subsp.  nov.     Plate  1,  fig.  3. 
Cyclosia  sordidus  Walker,  Journ.  Linn.  Soc.  6  (1862)  98. 

Forewing  greenish  black  with  a  postmedial  pale  creamish 
white  oblique  band  consisting  of  elongate  spots.  Hind  wing 
pale  creamy  white  with  an  irregular  blackish  band  at  outer 
margin.  Underside  of  fore  and  hind  wings  similar  to  upper 
side  but  with  an  additional  series  of  small  whitish  submarginal 
spots.  Antennae,  head,  thorax,  and  abdomen  greenish  black,  the 
latter  ventrally  white-banded. 

Length  of  forewing,  female,  27  millimeters. 

Bungau,  Tawitawi  group  (A.  Duyag) . 

Milleria  adalifoides  sp.  nov.     Plate  1,  fig.  4. 

Wings  creamy  white.  Forewing  with  all  the  veins  brownly 
marked.  Hind  wing  with  some  ill-defined  and  suffused  brown- 
ish submarginal  spots.  Underside  with  the  veins  less  strongly 
brownish  streaked,  both  wings  with  an  ill-defined  submarginal 
brownish  band  consisting  of  oblong  more  or  less  confluent  spots. 
Hind  wing  with  the  costal  margin  brownish  and  the  inner  mar- 
ginal area  below  the  cell  up  to  the  submarginal  band  yellow. 
Antennae  brownish,  thorax  and  abdomen  grayish  white. 

Length  of  forewing,  female,  24.5  millimeters. 

Dumaran,  near  Palawan  (Schultze),  Bureau  of  Science  collec- 
tion (accession  No.  17967). 

This  species  is  a  true  Milleria,  and  is  slightly  related  to  M. 
adalefa  Doubleday.7 

COSSWJE 

Xyleutes  plesseni  sp.  nov.     Plate  1,  fig.  5. 

Wings  pale  flesh  colored  but  the  greater  part  of  the  area, 
particularly  of  the  forewing,  suffused  with  pale  grayish  mar- 
morated  blotches.  Forewing  with  the  pale  flesh  ground  color 
forming  an  elongate  patch  on  the  costa  at  apex  and  an  irregular 
area  along  the  hind  margin.     Hind  wing  with  the  marginal  areas 

TAnn.  &  Mag.  Nat.  Hist.  19  (1847)  76;  Seitz,  Gross-Schmetterl.  d. 
Erde  10   (1907)   36,  pi.  7,  fig.  a3. 
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flesh  colored,  also  thorax  and  abdomen  dorsally.  Other  parts 
of  the  body  and  legs  grayish. 

Length  of  forewing,  male,  30  millimeters. 

Luzon,  Manila,  at  light,  February,  1911  (G.  v.  Plessen), 
Bureau  of  Science  accession  No.  14276. 

I  name  this  species  in  honor  of  its  collector,  Baron  Gustav  von 
Plessen  ►£»,  who  donated  it  to  the  Bureau  of  Science  collection. 

DREPANULIDJE 

Genus  SILVASPICA  novum 

Palpi  very  long,  first  and  second  joints  thickly  scaled,  second 
joint  longest,  slightly  longer  than  third,  the  latter  very  slender. 
Proboscis  present.  Antennae  of  male  with  the  branches  long 
in  basal  half,  extremely  short  in  apical  half.  Mid  and  hind 
tibiae  with  one  pair  of  spurs.  Forewing  with  vein  4  from  lower 
angle  of  cell,  6  from  upper  angle,  veins  7  and  8  from  end  of 
areole.  Hind  wing  with  the  margin  very  slightly  produced  at 
vein  4;  veins  6  and  7  forked  a  short  distance  beyond  the  cell. 
Frenulum  present. 

Type  species,  S.  baletensis  sp.  nov.,  from  Luzon. 

Silvaspica  baletensis  sp.  nov.     Plate  1,  fig.  1 ;  text  fig.  1. 

Wings  light  yellow.  Forewing  with  a  dark 
grayish  blue  marginal  band  along  costa  and  outer 
margin,  broadest  at  apex.  Hind  wing  with  a  sim- 
ilar band  along  outer  margin.  Antenna  and 
vertex  of  head  also  grayish  blue,  front  of  head, 
palpi,  thorax,  abdomen,  and  legs  pale  yellow. 
Fore  legs  with  the  femora  and  tibiae  streaked  with 
grayish  blue. 

Length  of  forewing,  males,  18.5  to  20  milli- 
meters. 

Luzon,   Nueva  Vizcaya   Province,   near  Balete 
Pass    (Schultze)  :  Isabela  Province,  San  Antonio 
(C.  S.  Banks). 

This  new  genus  seems  to  be  allied,  according  to  the  wing 
venation,  to  the  genus  Spica 8  Swinhoe.  The  species  is  remark- 
able on  account  of  its  striking  geometrid  aspect.  It  was  found 
flying  in  large  numbers  during  the  whole  day  along  the  jungle 
trail  near  Balete  Pass,  in  the  first  half  of  April. 

8Proc.  Zool.  Soc.  London  (1889)  424;  Hampson,  Fauna  Brit.  India, 
Moths  1    (1892)   342. 
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tion. 
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ARCTIIDiE 

LITHOSIIN^E 

Chionaema  benguetana  sp.  nov.     Plate  1,  fig.  2. 

Forewing  bright  brick  red,  basally  at  upper  half  a  large 
white  patch,  from  which  a  narrow  oblique  white  band  extends 
to  hind  margin.  A  black  line  along  the  outer  margin  of  the 
white  patch  and  band.  In  the  cell  an  elongate  white  patch 
within  which  a  black  round  spot  is  located.  A  postmedial  nar- 
row wavy  white  band,  the  inner  margin  of  which  is  set  off  by 
a  black  line.  Hind  wing  uniformly  pale  flesh  colored.  Front 
of  head,  collar,  and  thorax  above  white,  tegulae,  palpi,  and  legs 
pale  crimson  reddish,  abdomen  pale  reddish. 

Length  of  forewing,  female,  25  millimeters. 

Luzon,  Benguet  Subprovince,  mountains  near  Irisan,  March, 
1925  (Schultze). 

GEOMETRIDJE 

Tigridoptera  benguetana  sp.  nov.     Plate  1,  fig.  8. 

Wings  pale  slate  gray  with  elongate  ochraceous  streaks  and 
small  black  spots.  Forewing  with  an  ochraceous  streak  ex- 
tending from  the  discocellular  toward  the  outer  margin;  basal 
area  also  ochraceous  and  continued  as  an  elongate  streak  be- 
tween veins  la  and  lb.  Hind  wing  with  two  streaks  of  the  same 
color,  one  reaching  from  the  base  through  and  beyond  the  cell, 
the  other  between  veins  la  and  lb  to  the  postmedial  region. 
Forewing  with  five  subbasal  black  spots,  four  above  the  ochra- 
ceous streak  and  one  below,  a  small  black  discocellular  spot  and 
six  or  seven  spots  forming  an  oblique  medial  row.  Hind  wing 
with  a  black  discocellular  spot,  also  with  an  oblique  medial  row 
and  faint  traces  of  a  secondary  subparallel  row  of  spots.  Un- 
derside of  wings  pale  slate  gray  with  a  rather  large  discocellular 
black  spot.  Head,  collar,  thorax,  first  abdominal  segment,  and 
legs  gray,  collar  with  two  black  spots,  tegulae  streaked  with 
ochraceous  and  one  black  spot,  thorax  with  two  spots.  Second 
to  last  abdominal  segments  pale  yellow  ochraceous. 

Length  of  forewing,  female,  29  millimeters. 

Luzon,  Benguet  Subprovince,  Baguio  (F.  Sanchez). 

The  above  species  seems  to  be  related  to  T.  subradiata  War- 
ren s  but  differs  from  the  latter  and  other  10  related  species  in 

9Novit.  Zool.  6   (1899)   48. 

10  Semper,  Schmetterl.  d.  Philippinen  2   (1896-1902)  617. 
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that  the  underside  of  the   hind   wing   has   no   black   submar- 
ginal  fascia. 

HYPONOMEUTIDJE 

Ethmia  palawana  sp.  nov.     Plate  1,  fig.  6. 

Forewing  creamy  white  with  numerous  small  black  spots  as 
follows:  Four  spots  near  base,  four  others  form  an  irregular 
oblique  antemedial  row,  in  the  middle  along  the  subcosta  an 
elongate  black  streak,  and  below  this  a  medial  and  a  postmedial 
black  spot.  Subapically  along  costa  three  small  spots  and  below 
these  a  series  of  five  spots.  Outer  margin  with  a  row  of  seven 
small  squarish  spots.  Hind  wing  pale  grayish  brown,  inner 
marginal  area,  in  male,  with  long  hair  and  creamy  white  cilia. 
Head,  palpi,  thorax,  and  legs  also  creamy  white  with  black  spots. 
Abdomen  ochraceous. 

Length  of  forewing,  male,  18.5  millimeters. 

Palawan,  Iwahig  (C.  M.  Weber). 

This  species  is  related  to  E.  lineatonotella  Moore  n  from  Dar- 
jeeling,  India,  but  differs  in  having  only  one  black  line  on  the 
forewing  and,  besides  other  differences,  the  color  of  the  hind 
wing  is  lighter  than  in  the  latter  species. 

uProc.  Zool.  Soc.  London   (1867)  669,  pi.  33,  fig.  18. 


ILLUSTRATIONS 

[Original  drawings  by  W.  Schultze.] 

Plate  1 

Fig.  1.  Silvaspica  baletensis  g.  et  sp.  nov. 

2.  Chionaema  benguetana  sp.  nov. 

3.  Cyclosia  sordidus   bungauensis  subsp.  nov. 

4.  Milleria  adalifoides  sp.  nov. 

5.  Xyleutes  plesseni  sp.  nov. 

6.  Ethmia  palawana  sp.  nov. 

7.  Ancistroceron  luzonensis  sp.  nov. 

8.  Tigridoptera   benguetana  sp.  nov. 

Plate  2 

Fig.  1.  Melanothrix  nymphaliaria  sanchezi  subsp.  nov.,  male. 

2.  Melanothrix  nymphaliaria  sanchezi  subsp.   nov.,   female. 

3.  Melanothrix  nymphaliaHa  sanchezi  var.  baletana  var.  nov.,  female. 

TEXT  FIGURE 

Fig.  1.  Silvaspica  baletensis  g.  et  sp.  nov.,  wing  venation. 
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NEUE    HOPLIONOTA-ARTEN     (COLEOPTERA,    CHRYSO- 
MELIDiE,  CASSIDIN^])    AUS  DEN  PHILIPPINEN,  II 

Von  Franz  Spaeth 
Vienna,  Austria 

Unter  den  Cassidinen  welche  mir  Herr  Charles  F.  Baker  zur 
Bestimmung  ubersandte,  befanden  sich  einige  neue  Hoplionota- 
Arten.  Die  Anzahl  der  von  den  Philippinen  beschriebenen 
endemischen  Arten  dieser  Gattung  ist  24,  von  welchen  18  durch 
die  Sammeltatigkeit  des  Herrn  Baker  gefunden  wurden.  Ohne 
zweifel  stellt  diese  Anzahl  nur  ein  kleiner  Teil  der  philippini- 
schen  Hoplionota  dar,  und  dtirfen  wir  hoffen  dass  noch  mehrere 
Arten  dieser  interessanten  Gattung  gefunden  werden. 

Hoplionota  butuana  sp.  nov. 

Subquadrata,  modice  convexa,  haud  nitida,  dilute  brunnea 
subtus  flavotestacea ;  crista  frontalis  oculos  sat  superans,  apice 
dilatato  rotundata  et  emarginata;  prothorax  brevis,  basi  sub- 
truncata,  angulis  rectangulis,  lateribus  antice  rotundatis;  elytra 
disco  striato-punctato,  costa  dorsali  et  humerali,  ilia  tuberculo 
basali  mediocri,  postbasali  parvo,  principali  sat  alto,  valde  acuto, 
apicali  parvo ;  carina  pontali  et  suturali,  hac  abbreviata,  apicali, 
f urea  interna  abbreviata ;  protectum  deplanatum,  obsolete  punc- 
tatum.     5.5  x  5  mm. 

Mindanao,  Butuan  (Baker). 

Annahernd  rechteckig,  um  die  Halfte  langer  als  breit,  mit 
der  grossten  Breite  hinter  den  Schultern  noch  vor  der  Mitte  der 
Flugeldecken ;  von  hier  nach  ruckwarts  starker,  fast  geradlinig, 
nach  vorne  kaum  verengt;  wenig  gewolbt,  massig  glanzend, 
braun,  die  Scheibe  des  Halsschildes  und  ihre  Umgebung,  das 
Schildchen  und  der  Innenteil  des  Seitendaches  hinter  der  Basis 
heller,  braunlichgelb,  zum  Teil  durchscheinend ;  auch  einzelne 
Teile  der  Kiele,  insbesonders  vorne  der  Dorsalkiel,  sind  heller 
als  ihre  Umgebung;  unten  braunlichgelb,  nur  die  Epipleuren 
hellbraun. 

Die  Kopfplatte  uberragt  die  Augen  fast  um  deren  Durchmes- 
ser,  ist  vorne  verbreitert,  gerundet,  die  Mitte  des  Vorderrandes 
schmal  und  kurz  ausgerandet.     Die  Fuhler  reichen  nicht  bis 
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zu  den  Halsschildecken,1  ihr  drittes  Glied  ist  sehr  klein,  kaum 
halb  so  lang  als  das  vierte,  das  vierte  bis  siebente  sind  lang,  das 
achte  bis  zehnte  verdickt,  kaum  langer  als  breit.  Halsschild 
wie  bei  taeniata  gebildet,  dreimal  so  breit  als  lang,  die  Basis 
aussen  nur  wenig  vorgezogen,  die  Ecken  rechtwinklig,  die  Seiten 
vor  ihnen  zuerst  noch  parallel,  dann  in  starkem  Bogen  zum 
Kopfausschnitt  gerundet,  die  Scheibe  glatt,  mit  sehr  schwachem 
vorderen  und  viel  tieferem  und  kraftiger  punktiertem  Basal- 
quereindruck,  die  Seitenflugel  mit  zerstreuten  Grubenpunkten. 
Fliigeldecken  kaum  merklich  breiter  als  die  Basis  des  Halsschil- 
des,  ihre  Basis  mit  ziemlich  feinen  Punktstreifen  und  gut  ausge- 
bildeten  Rippen  und  Hockern.  Der  Dorsalkiel  ist  zwischen  dem 
Basal-  und  dem  Postbasalhocker  kurz  unterbrochen ;  der  erstere 
Hocker  ist  lang  gestreckt,  ziemlich  hoch,  der  letztere  kleiner; 
der  Haupthocker  liegt  etwas  weiter  aussen,  daher  die  Dorsalrippe 
hier  sich  von  der  Naht  entfernt,  ist  hoher  als  breit,  dreimal  so 
hoch  als  der  Basalhocker,  sehr  scharf  und  spitz,  vierkielig;  der 
Apikalhocker  ist  um  die  Halfte  niedriger  als  der  Haupthocker; 
der  Humeralkiel  biegt  sich  an  der  Basis  nach  aussen,  so  dass 
er  ausserhalb  der  Schulterbeule  beginnt,  und  lauft  dann  niedrig 
bis  zur  Pontalleiste ;  diese  ist  aussen  schwach,  steigt  innen  auf 
den  Haupthocker,  auf  dem  sich  Langs-  und  Querkiel  in  demsel- 
ben  Schnittpunkte  treffen,  und  setzt  sich  steil  abfallend  als 
Suturalleiste  bis  zum  ersten  Punktstreif  fort ;  der  Apikalkiel  ist 
vollstandig,  seine  drei  Anhange  sind  kurz,  die  furca  interna 
erlischt  weit  von  der  Pontalleiste  entfernt.  Das  Seitendach  hat 
die  gewohnlichen  Grubenpunkte,  die  aber  iiberall,  besonders 
innen  nachst  der  Seitendachbrucke,  sehr  seicht  und  zum  Teil 
erloschen  sind. 

Hoplionota  butuana  steht  am  nachsten  der  taeniata  Fabricius, 
die  mir  bisher  nur  von  Luzon  und  Sibuyan,  sonach  von  mehr 
nordlich  gelegenen  Inseln  der  Philippinen  vorliegt;  sie  unter- 
scheidet  sich  von  ihr  durch  die  braune  Obserseite  ohne  rotliche 
Beimischung,  ferner  durch  kraftiger  ausgebildete  Hocker,  ins- 
besonders  den  sehr  hohen  und  spitzigen  Haupthocker,  bei 
taeniata  ist  der  Haupthocker  niedrig,  viel  breiter  als  hoch; 
ferner  ist  bei  butuana  der  ganze  aussere  Rand  des  Seitendaches 
gleichmassig  dunkel,  wahrend  man  bei  taeniata  stets  in  der  Mitte 
und  hinten  neben  der  Spitze  helle  bis  an  den  Rand  reichende 
Stellen  sehen  kann  und  das  Seitendach  sonach  eigentlich  je  zwei 
dunkle  Randaste  hat. 


1  Die  Fuhler  des  Weibchens  sind  bei  den  meisten  Hoplionota- Arten,  be- 
sonders bei  taeniata,  wesentlich  kiirzer  als  beim  Mannchen. 
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Hoplionota  demutata  sp.  nov. 

Ebenfalls  der  H.  taeniata  ausserst  nahe  verwandt,  vielleicht 
sogar  nur  eine  Rasse  derselben.  Grosser  und  breiter,  nach  hinten 
starker  verengt,  oben  hell  ziegelrot,  das  Seitendach  innen  vor 
der  Briicke  und  an  der  Spitze  heller,  in  gelb  verbleichend.  Die 
Anlage  der  Rippen  und  Hocker  ist  die  gleiche,  aber  die  Hocker 
der  Dorsalreihe  sind  durchwegs  hdher,  der  Haupthocker  so*hoch 
als  breit,  viel  hoher  uber  die  Dorsalrippe  hinausragend ;  die  f urea 
interna  reicht  weiter  gegen  den  Haupthocker;  letzterer  ist  ge- 
genuber  butuana  viel  stumpf er  und  niedriger ;  auch  ist  der  Um- 
riss  bei  dieser  viel  schmaler.     Grosse,  6x5  Millimeter. 

NEGROS,  Cuernos  Mountains  {Baker  21500). 

Hoplionota  sibuyana  sp.  nov. 

Rotundato-ovata,  parum  convexa,  subnitida,  supra  sanguinea, 
subtus  testaceorufa  epipleuris  laete  sanguineis;  crista  frontalis 
oculos  sat  superans,  antice  dilatata,  apice  rotundato  medioque 
inciso;  prothorax  brevis,  basi  extus  parum  producta,  angulis 
posticis  rectangulis,  lateribus  oblique  rotundatis,  disco  trans- 
versim  biimpresso  ibique  punctato,  lateribus  profundius  minus 
crebre  punctatis;  elytra  punctato-striata,  carinis  nee  tuberculis, 
illis  non  interruptis;  protectum  latum,  deplanatum,  extus  sat 
crebre  punctatum,  intus  antice  sublaeve.     6.2  x  5.2  mm. 

Sibuyan   (Baker). 

Eiformig-gerundet  mit  der  grossten  Breite  vor  der  Mitte  der 
Fliigeldecken,  von  hier  zu  den  Schulterecken  wenig,  zur  Spitze 
starker  verengt,  breiter  und  gerundeter  als  alle  bisher  von  den 
Philippinen  bekannten  Arten,  sehr  wenig  gewolbt.  Die  Ober- 
seite  lebhaft  blutrot,  einfarbig,  nur  die  Scheibe  des  Halsschildes 
und  die  weniger  dicht  punktierte  Schwiele  auf  dem  Seitendache 
innen  vor  der  Seitendachbrucke  etwas  heller  mit  gelblichem 
Stich ;  die  Unterseite  rotlich  gelb,  die  Epipleuren  hell  blutrot,  in 
gelb  verbleichend. 

Die  Kopfplatte  uberragt  die  Augen  etwa  um  die  Halfte  ihrer 
Lange,  ist  vor  denselben  erweitert,  dann  im  Bogen  zugespitzt, 
mit.kurzem  Mitteleinschnitt ;  der  Kopf  ist  zwischen  den  Augen 
schmal,  schmaler  als  bei  modesta  Wagener,  schwach  ausgerandet. 
Die  Fuhler  erreichen  bei  weitem  nicht  die  Halsschildecken  und 
haben  vier  massig  verdickte,  eine  kurze  Keule  bildende  End- 
glieder,  die  wesentlich  dicker  als  lang  sind;  das  siebente  Glied 
ist  nur  wenig  nach  dem  Ende  zu  verdickt,  gut  um  die  Halfte 
langer  als  das  achte;  das  dritte  Glied  ist  nur  so  lang  als  das 
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zweite,  das  vierte,  funfte  und  sechste  sind  nur  wenig  langer, 
kurzer  als  das  siebente.  Im  Verhaltnis  zu  modesta  sind  die 
Fuhler  viel  kurzer,  besonders  die  Keule  ist  kurzer  und  daher 
anscheinend  dicker,  das  vierte  bis  siebente  Glied  sind  ebenfalls 
weniger  gestreckt. 

Halsschild  kurz,  dreimal  so  lang  als  breit;  seine  Basis  von 
den  Basalzahnen  an  schwach  vorgezogen,  die  Hinterecken  sind 
rechtwinklig,  die  Seiten  gleich  vom  Beginn  an  in  sehr  schrag 
verlaufendem  Bogen  verengt;  der  Kopfausschnitt  ist  sehr  kurz, 
mit  sehr  schragen  Seiten,  kurzer  und  mehr  trichterformig  als 
bei  modesta;  die  Scheibe  ist  bis  auf  die  gewohnlichen  zwei  punk- 
tierten  Quereindriicke  glatt;  die  Seitenflugel  haben  die  gewohn- 
liche  grobe,  nicht  sehr  tiefe  Punktierung. 

Fliigeldecken  an  der  Basis  kaum  breiter  als  der  Halsschild, 
mit  rechtwinkligen,  wenig  abgestumpften  Schulterecken ;  die 
Scheibe  mit  groben,  nur  stellenweise  regelmassigen  Punktstrei- 
fen.  Die  Dorsalrippe  ist  nur  zwischen  Basal-  und  Postbasal- 
hockerstelle  unterbrochen,  sonst  vollstandig;  vor  dem  Haupt- 
hocker  ist  sie  etwas  nach  aussen  gebogen;  der  Humeralkiel  ist 
im  Basalteil  erloschen,  dann  aber  bis  zur  Pontalleiste  fast  ebenso 
hoch  wie  der  Dorsal ;  die  Pontalleiste  ist  ebenso  hoch,  kraf  tig,  und 
setzt  sich  als  Suturalleiste  schrag  nach  vorne  gerichtet,  bis  an 
die  Naht  fort,  mit  deren  Kante  sie  sich  verbindet;  die  Apikal- 
leiste  beginnt  innen  vom  Dorsal,  ohne  die  Nahtkante  zu  errei- 
chen ;  die  costa  ultima 2  und  terminalis,  sowie  die  f urea  externa 
und  interna  sind  vollstandig  ausgebildet;  letztere  erreicht  die 
Pontalleiste  nur  wenig  weiter  innen  als  der  Humeralkiel ;  Hocker 
f  ehlen ;  die  Schnittpunkte  des  Haupt-,  des  Apikal-  und  des  Margi- 
nalhockers  sind  kaum  hoher  als  die  Rippen.  Das  Seitendach  hat 
die  gewohnlichen,  groben  Punkte,  welche  nur  innen  vor  der  Sei- 
tendachbrucke  eine  glatte  Beule  freilassen;  die  Aussenrandung 
ist  undeutlich. 

Hoplionota  impicta  sp.  no  v. 

Subquadrata,  parum  convexa,  minus  nitida,  laete  ferruginea, 
subtus  dilutior;  crista  frontalis  oculos  sat  superans,  antice  dila- 
tata,  apice  rotundato  medioque  inciso;  prothorax  brevis,  basi 
extus  parum  producta,  angulis  posticis  subrectis,  lateribus 
oblique  rotundatis,  disco  transversim  biimpresso  et  punctato, 
lateribus  profundius  minus  crebre  punctatis,  elytra  punctato- 

2  Ueber  diese  Bezeichnungen  siehe  Spaeth,  Verh.  Zool.  bot.  Ges.  (1913) 
383. 
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striata,  carinis  modicis  hie  illic  subeffusis,  nee  tuberculis; 
protectum  latum,  subdeplanatum,  minus  profunde  punctatum. 
6x5  mm. 

Mindanao,  Surigao  (Baker  17035). 

Rechteckig,  nahezu  quadratisch,  wenig  gewolbt  und  kaum 
glanzend,  rostrot  mit  gelblichem  Stiche,  unterseits  etwas  heller 
rotgelb.  Die  grosste  Breite  liegt  in  der  Mitte  der  Flugeldecken, 
von  hier  nach  hinten  sehr  schwach  verengt,  hinten  breit  abge- 
stutzt-verrundet. 

Die  Kopfplatte  iiberragt  die  Augen  fast  um  deren  ganze 
Lange,  ist  langsgerinnt,  zwischen  den  Augen  schwaeh  verengt, 
dann  bis  zur  Mitte  der  Augen  erweitert,  an  der  Spitze  verrundet 
und  kurz  eingeschnitten.  Fuhler  wie  bei  sibuyana,  doch  ist  das 
dritte  Glied  kiirzer  als  das  zweite. 

Halsschild  wie  bei  sibuyana,  aber  mit  etwas  spitzer  gewinkel- 
ten  Ecken;  auch  gleichartig  punktiert.  Flugeldecken  an  der 
Basis  von  der  Breite  des  Halsschildes,  mit  rechtwinkligen,  kaum 
abgestumpften  Schulterecken,  groben,  meist  regelmassigen 
Punktstreifen  und  sehr  niedrigen  Rippen,  ohne  Hocker;  die 
Dorsalrippe  ist  nur  nadd  dem  Basalhocker  unterbrochen,  sonst 
vollstandig  und  fast  gerade;  die  Humeralrippe  ist  an  der  Basis 
fast  erloschen,  dann  sehr  schwach  entwickelt  und  trifft  die  Pon- 
talleiste  weit  aussen;  letztere  ist  niedrig,  aber  von  der  Seiten- 
dachbrucke  bis  zur  Naht  gut  erkennbar,  als  Suturalleiste  ver- 
lauft  sie  quer,  nicht  nach  vorne  gerichtet.  Die  Apikalleiste  ist 
rudimentar,  beginnt  erst  aussen  von  der  Dorsalrippe,  ohne  diese 
zu  beriihren ;  ihre  ausseren  Fortsatze  sind  zwar  durchwegs  vor- 
handen,  aber  abgekiirzt;  die  Schnittpunkte  sind  kaum  hoher 
als  die  Rippen.  Das  Seitendach  ist  flach  ausgebreitet,  grob 
punktiert,  ohne  glatte  Stellen,  breit,  mit  ziemlich  deutlicher 
Aussenrandung. 

Hoplionota  impicta  steht  am  nachsten  der  sibuyana  und  un- 
terscheidet  sich  von  ihr  durch  die  rostrote,  mehr  gelbliche  Far- 
bung,  kurzeren,  breiteren,  nach  hinten  weniger  verengten  Um- 
riss,  weiter  hinten  liegende  grosste  Breite,  niedrigere  Kiele  und 
Leisten ;  bei  den  letzteren  bestehen  f erner  f olgende  Verschieden- 
heiten :  Der  Dorsalkiel  ist  in  der  Mitte  nicht  nach  aussen  gebogen 
und  wird  von  der  Apikalleiste  nicht  geschnitten ;  die  Suturalleiste 
ist  nicht  nach  vorne  gebogen  und  verbindet  sich  nicht  mit  der 
Nahtkante ;  die  f urea  interna  erreicht  nicht  die  Pontalleiste,  der 
Humeralkiel  ist  an  der  Basis  erloschen,  dann  gerade. 
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Hoplionota  formosa  sp.  nov. 

Subquadrata,  parum  convexa,  nitida,  testaceoflava,  elytra 
utrinque  maculis  tribus  piceis,  prima  pone  callum  humeralem, 
altera  circum  gibbum  principalem,  tertia  subeffusa  in  protecto 
interiore  mox  pone  pontem ;  crista  frontalis  magna,  oculos  valde 
superans,  subacuminata,  apice  prof unde  incisa ;  prothorax  disco 
transversim  biimpresso  et  punctato,  ceterum  laevi,  lateribus 
prof  unde  punctatis ;  elytra  prof  unde  punctato-striata,  gibbo  prin- 
cipali  ceteris  parum  altiore,  costa  humerali  et  furca  interna 
eff  usis,  costa  suturali  obliqua,  sat  alta ;  protectum  latum  deplana- 
tum,  profunde  punctatum.  6.5  x  5.5  mm. 
Mindanao,  Surigao  (Baker  17036). 

Eiformig,  rechteckig,  urn  die  Halfte  langer  als  breit,  wenig 
gewolbt,  glanzend,  braunlichgelb,  auf  den  Fliigeldecken  je  drei 
pechschwarze  Makeln,  die  erste  zwischen  Schulterbeule  und  Sei- 
tendach,  die  zweite  umgibt  den  Haupthocker,  die  dritte  ist  weni- 
ger  kraftig  und  steht  hinter  der  Seitendachbrucke,  zum  Teil  auf 
dem  Seitendach;  auch  hinter  der  Apikalleiste  ist  die  Scheibe 
etwas  dunkler,  leicht  gebraunt,  ohne  bestimmte  Fleckenbildung. 
Die  Fuhler  iiberragen  die  Halsschildecken,  das  vierte  bis  sie- 
bente  Glied  sind  gestreckt,  das  achte  bis  zehnte  kurz,  kaum  langer 
als  dick,  die  Kopfplatte  tiberragt  die  Augen  um  mehr  als  die 
Halfte  von  deren  Lange,  ist  zwischen  ihnen  verengt,  dann  erwei- 
tert  und  zugespitzt  zusammenlaufend  mit  tiefen  Schlitz.  Hals- 
schild  dreimal  so  breit  als  lang,  wie  in  den  verwandten  Arten 
gebildet  und  punktiert,  mit  bis  auf  die  zwei  punktierten  Quer- 
eindrucke  glatter,  glanzender  Scheibe  und  grob  und  massig  dicht 
punktierten  Seitenteilen ;  die  Hinterecken  sind  rechtwinklig,  die 
Seiten  vor  ihnen  erst  gerade,  dann  stark  gerundet.  Fliigel- 
decken kaum  breiter  als  der  Halsschild,  an  den  Seiten  nur  sehr 
schwach  erweitert,  hinten  breit  verrundet;  die  Scheibe  mit 
groben  Punktstreif en ;  die  Dorsalrippe  mit  Ausnahme  der  Unter- 
brechung  zwischen  Basal-  und  Postbasalhocker  vollstandig  und 
hoch,  am  Haupthocker  nach  aussen,  am  Apikalhocker  nach  innen 
gerichtet,  ersterer  daher  weiter  von  der  Naht  entf ernt ;  der  Basal- 
hocker  lang  und  ziemlich  hoch,  der  Postbasal  unbedeutend,  der 
Haupthocker  und  Apikal  kaum  hoher  als  der  Basal ;  der  Hume- 
ralkiel  ist  fast  erloschen;  die  Pontalleiste  geht  nur  vom  Haupt- 
hocker bis  zum  sechsten  Punktstreif;  die  Suturalleiste  ist  hoch, 
sehr  stark  nach  vorne  zur  Naht  gerichtet,  mit  der  Nahtkante 
verbunden;  die  Apikalleiste  ist  ziemlich  kraftig  aber  kurz,  von 
ihren  Anhangen  nur  die  costa  ultima  vorhanden,  die  furca  in- 
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terna  und  externa  fehlen  dagegen.  Seitendach  breiter  als  eine 
halbe  Flugeldecke,  flach  ausgebreitet,  mit  groben,  nachst  der 
Seitendachbrucke  sparlicheren  Punkten. 

Hoplionota  formosa  hat  fast  die  gleiche  Zeichnung  wie  i7.  sex- 
notata  Weise  von  Luzon,  sie  ist  aber  oben  mehr  braungelb,  weni- 
ger  rotlich;  der  Umriss  ist  breiter;  ganz  verschieden  ist  die 
Skulptur  der  Flugeldecken,  da  bei  sexnotata  die  Suturalleiste 
gekiirzt  ist  und  die  Apikalleiste  fehlt;  auch  sind  bei  ihr  die 
Hocker  noch  niedriger.  Von  H.  modesta  Wagener  aus  Luzon 
ist  formosa  durch  gesattigtere  Farbung,  andere  Zeichnung, 
langere,  verhaltnissmassig  schmalere  Gestalt,  viel  niedrigeren 
Haupt-  und  Apikalhocker,  dichtere  Punktierung  der  Flugel- 
decken  verschieden.  Am  nachsten  steht  formosa  der  H.  undu- 
lata  Wagener  von  Mindanao,  deren  Typus  ich  besitze.  Diese  ist 
mehr  gesattigt  gefarbt  und  anders  gezeichnet,  auf  den  Flugel- 
decken wesentlich  grober  punktiert,  der  Haupthocker  ist  hoher, 
die  Suturalleiste  erreicht  nicht  die  Nahtkante,  die  Apikalleiste 
setzt  sich  auch  innen  iiber  den  Dorsalkiel  fort,  ihre  Anhange 
sind  durchwegs  ausgebildet,  das  Seitendach  ist  schmaler,  ebenso 
der  ganze  Umriss ;  der  Halsschild  ist  etwas  langer,  seine  Scheibe, 
besonders  im  vorderen  Eindruck,  kraftiger  punktiert. 

Hoplionota  negrosia  sp.  nov. 

Subquadrata,  parum  convexa,  subopaca,  supra  laete  ferru- 
ginea,  subtus  parum  dilutior  testaceo-flava,  elytra  utrinque  macu- 
lis  duabus  nigris,  prima  in  costa  pontali,  altera  in  costa  apicali ; 
crista  frontalis  oculos  sat  superans,  apice  dilatata  et  rotundata 
incisione  parva;  prothorax  disco  transversim  biimpresso  et 
punctato,  ceterum  laevi,  lateribus  punctis  magnis,  haud  profun- 
dis,  sat  sparsis ;  elytra  prof unde  punctato-striata,  bicarinata  nee 
tuberculata,  furca  interna  extus  cum  pontali  conjuncta;  protec- 
tum  latum,  deplanatum,  obsolete  punctatum.     7x6  mm. 

Negros,  Cuernos  Mountains  {Baker). 

Rechteckig,  kaum  um  die  Halfte  langer  als  breit,  bald  nach 
den  Schultern  am  breitesten,  nach  vorne  und  hinten  nur  wenig 
verengt,  hinten  breit  gerundet,  kaum  glanzend,  unten  rotlich 
gelb,  die  Oberseite  hell  rostrot  mit  gelblicher  Beimischung,  innen 
auf  dem  Seitendache  vor  der  Pontalbriicke  und  auf  dem  Vor- 
dache  wenig  heller  durchscheinend,  mit  zwei  schwarzen  Flecken 
auf  jeder  Flugeldecke;  der  erste  liegt  auf  der  Pontalleiste  und 
ihrer  Umgebung,  ist  quer  und  reicht  vom  Schnittpunkt  mit  dem 
Humeralkiel  bis  zu  jenem  mit  dem  Dorsalkiel,  also  dem  Haupt- 
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hocker;  der  zweite  liegt  iiber  der  Apikalleiste,  ebenfalls  quer 
und  mit  derselben  Ausdehnung;  in  beiden  Fallen  sind  auch  die 
Fortsatze  der  Querleisten  gegen  die  Naht  anfangs  schwarz. 

Die  Kopfplatte  ist  ahnlich  wie  bei  den  vorherigen  Arten, 
ktirzer  vor  die  Augen  vorgezogen,  vorne  breit  gerundet,  mit  sehr 
kleinem,  kurzen  Einschnitt.  Die  Fiihler  reichen  nicht  bis  zu 
den  Halsschildetiken,  ihr  drittes  Glied  ist  wenig  kurzer  als  das 
zweite,  die  ausseren  Glieder  sind  fast  um  die  Half te  breiter  als 
lang.  Halsschild  kurz,  dreimal  so  breit  als  lang,  mit  aussen 
kaum  vorgezogener  Basis,  rechtwinkligen  Ecken  und  anfangs 
geraden,  dann  stark  gebogenen  Seiten;  die  wenig  glanzende 
Scheibe  hat  die  gewohnlichen  zwei  punktierten  Quereindrucke, 
die  Seitenteile  haben  sehr  verloschene,  grobe  Punkte,  die  ziemlich 
sparlich  stehen.  Die  Fliigeldecken  sind  so  breit  als  der  Hals- 
schild, mit  groben  Punktstreif en  auf  der  Scheibe ;  der  Dorsalkiel 
ist  nicht  unterbrochen  und  reicht  fast  bis  sur  Spitze;  er  ist  am 
Haupthocker  kaum  nach  aussen  gebogen;  die  Hocker  auf  ihm 
sind  niedrig,  kaum  als  solche  erkennbar.  Eine  bemerkenswer- 
tere  Bildung  zeigt  der  etwas  niedrigere  Humeralkiel ;  er  beginnt 
schon  an  der  Basis  auf  dem  sechsten  Zwischenraum,  geht  dann 
parallel  mit  dem  Dorsalkiel  bis  zur  Pontalleiste  und  setzt  sich 
auch  nach  dieser  als  furca  interna  auf  demselben  Zwischenraum 
bis  zur  Apikalleiste  fort  wahrend  sonst  diese  furca  entweder 
zum  Haupthocker  wendet  oder  erlischt ;  die  anderen  drei  Neben- 
leisten  der  Apikalleiste  sind  abgekurzt.  Die  Pontalleiste  ist 
aussen  erloschen  und  setzt  sich  als  Suturalleiste  schrag  nach 
vorne  zur  Naht  fort,  ohne  letztere  zu  erreichen;  die  gleiche 
Bildung  zeigt  die  Apikalleiste.  Das  Seitendach  ist  breit,  ausge- 
breitet,  mit  groben,  aber  sehr  seichten  und  stellenweise  ver- 
loschenen  Grubenpunkten  und  einer  glatteren,  helleren  Stelle 
innen  vor  der  Seitendachbrucke. 

In  Grosse,  Farbung,  und  Zeichnung  erinnert  H.  negrosia  an 
sexnotata  Weise;  sie  unterscheidet  sich  jedoch  von  dieser,  sowie 
von  alien  anderen  Arten  der  Philippinen,  durch  den  Verlauf  der 
furca  interna. 

Hoplionota  delicatula  sp.  nov. 

Breviter  ovalis,  modice  convexa,  nitida,  flavotestacea,  elytra 
maculis  utrinque  duabus  nigris,  prima  ad  callum  humeralem,  al- 
tera in  costa  pontali;  crista  frontalis  oculos  valde  superans; 
antennae  sat  breves,  articulis  4  ultimis  clavam  f  ormantibus ;  pro- 
thorax  brevis,  longitudine  triplo  latior,  angulis  posticis  rectan- 
gulis,  lateribus  valde  rotundatis,  disco  transversim  biimpresso, 
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lateribus  prof unde  sat  crebre  punctatis ;  elytra  prothorace  parum 
latiora,  mox  pone  humeros  latissima,  turn  lateribus  parum  obli- 
quatis,  disco  sat  fortiter  punctato-striato,  costis  duabus  longitudi- 
nalibus,  humerali  fere  obsoleta,  costa  pontali  parum  altiore, 
apicali  parva,  furcis  abbreviatis;  protectum  deplanatum,  pro- 
funde,  sat  crebre  punctatum.     5.5  x  5  mm. 

Mindanao,  Butuan  (Baker  18857). 

Diese  und  die  folgenden  zwei  Arten  gehoren  in  eine  Gruppe 
sehr  ahnlicher  Formen,  von  denen  bereits  friiher  H.  sexsignata 
von  Weise  3  beschrieben  wurde  und  die  bisher  nur  von  Mindanao, 
und  zuweilen  ausschliesslich  aus  den  Ausbeuten  von  Ch.  F. 
Baker  bekannt  wurden. 

Hoplionata  delicatula  hat  einen  breit-ovalen,  schwach  trapez- 
formigen  Umriss;  die  grosste  Breite  liegt  knapp  hinter  den 
Schultern;  von  hier  verengt  sie  sich  nach  ruckwarts  mehr  und 
geradlinig,  nach  vorne  schneller,  aber  nur  kurz.  Nur  unbedeu- 
tend  langer  als  breit,  massig  gewolbt,  ziemlich  glanzend,  hell 
braunlichgelb,  auf  jeder  Fliigeldecke  mit  zwei  schwarzen  Ma- 
keln;  die  erste  kleinere  an  der  Basis  des  Humeralkiels,  innen 
von  der  Schulterbeule ;  die  zweite  umgibt  die  Pontalleiste  von 
ihrem  Schnittpunkt  mit  dem  Humeralkiel  bis  uber  den  Haupt- 
hocker. 

Die  Kopfplatte  liberragt  die  Augen  um  ihren  Durchmesser, 
ist  vorne  zuerst  erweitert,  dann  breit  abgerundet,  mit  schmalem 
Einschnitt.  Die  Fiihler  sind  kurz,  reichen  nicht  bis  zu  den 
Halsschildecken  und  haben  vier  verdickte  Endglieder,  die  merk- 
lich  breiter  als  lang  sind;  das  dritte  Glied  ist  kiirzer  als  das 
zweite,  das  vierte  kaum  langer.  Halsschild  kurz,  d'reimal  so 
breit  als  lang,  mit  aussen  kaum  vorgezogener  Basis,  rechtwink- 
ligen  Ecken,  dann  zuerst  geraden,  sodann  stark  gebogenen 
Seiten ;  der  vordere  Quereindruck  der  Scheibe  ist  schwach,  kaum 
punktiert ;  die  Seitenflugel  tragen  grobe,  ziemlich  dicht  stehende 
Punkte.  Die  Basis  der  Fliigeldecken  ist  kaum  breiter  als  der 
Halsschild ;  die  Punktstreif en  der  Scheibe  sind  grob,  wenig  regel- 
massig.  Die  Dorsalrippe  ist  zwar  niedrig,  aber  gut  erkennbar; 
hinter  dem  Basalhocker  unterbrochen,  nach  dem  Postbasal 
kaum  eingesenkt,  vor  dem  Haupthocker  stark  nach  aussen  gebo- 
gen ;  hinter  diesem  setzt  sie  sich  weiter  innen  fort,  so  dass  kein 
gemeinsamer  Schnittpunkt  mit  der  Pontalleiste  fur  ihren  vor- 
deren  und  ruckwartigen  Teil  im  Haupthocker  entsteht,  und  wen- 
det  sich  dann  im  Apikalhocker  wieder  naher  zur  Naht;  die  auf 

3  Deutsche  Ent.  Zeitschr.    (1915)    510. 
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ihr  liegenden  Hocker  sind  alle  klein,  auch  der  Haupthocker. 
Die  Humeralrippe  beginnt  an  der  Basis,  wo  sie  sich  kurz  nach 
aussen  biegt  und  erlischt  weit  vor  der  Pontalleiste ;  hinter  der 
Schulterbeule  sendet  sie  einen  kleinen  Ast  nach  vorne  und  aus- 
sen ;  die  Pontalleiste  ist  in  der  Mitte  hoch,  im  Haupthocker  kurz 
nach  hinten  gebogen  und  setzt  sich  als  Suturalleiste,  sehr  wenig 
nach  vorne  gezogen,  bis  an  die  Naht  fort;  die  Apikalleiste  hat 
einen  kurzen  Ansatz  innen  vom  Apikalhocker ;  von  ihren  An- 
hangen  ist  nur  die  costa  ultima  lang,  dagegen  sind  die  furca 
interna  und  externa  ganz  kurz  rudimentar.  Das  Seitendach  ist 
flach  ausgebreitet,  breit,  iiberall  gleich  dicht,  grob  punktiert. 

Hoplionata  delicatula  ist,  wie  schon  erwahnt,  der  H.  sexsignata 
Weise,  die  von  Surigao  beschrieben  wurde,  sehr  nahe  verwandt ; 
ich  beziehe  auf  sexsignata  ein  von  Baker  erhaltenes  Stuck,  No. 
16237  meiner  Sammlung,  vom  gleichen  Fundorte.  Leider  hat 
Weise  die  Beschreibung  der  Rippenbildung  so  kurz  gefasst,  dass 
die  Deutung  meines  Stiickes  vielleicht  nicht  ganz  verlasslich  ist. 
Die  Zeichnung  der  Makeln  stimmt  mit  der  vom  Autor  angege- 
benen,  nur  ist  die  Basalmakel  bei  meinem  Stiicke  nur  biz  zum 
siebenten,  statt  bis  zum  neunten  Streif  ausgedehnt.  Von  deli- 
catula unterscheidet  sie  sich  durch  schmaleren,  verhaltnismassig 
langeren  Umriss,  langeren  Halsschild,  hinten  weniger  verengte 
Fliigeldecken,  sparsamere  Grubenpunkte  auf  den  Seitenflugeln 
des  Halsschildes  und  dem  Seitendache,  regelmassigere,  feinere 
Punktstreifen  der  Fliigeldecken,  abgekiirzte  Suturalleiste,  niedri- 
geren  Haupthocker  sammt  Pontalleiste  und  (von  ruckwarts 
gesehen)  steilen,  zum  Seitendache  abfallenden  Fliigeldecken; 
naturlich  auch  durch  die  verschiedene  Zeichnung,  bei  welcher 
besonders  zu  erwahnen  ist  dass  bei  sexsignata  die  mittlere  Makel 
auf  und  hinter  der  Pontalleiste  liegt,  bei  delicatula  aber  von 
dieser  Leiste  fast  in  ihrer  Mitte  geschnitten  wird. 

Hoplionota  corpulenta  sp.  nov. 

Der  vorigen  sehr  ahnlich,  so  dass  die  Angabe  der  Unterschiede 
geniigt:  Hoher  gewolbt  und  nach  den  Seiten  steiler  abfallend, 
schmaler,  mit  verhaltnismassig  langerem  Halsschild  und  schma- 
lerem  Seitendach  der  Fliigeldecken;  letztere  haben  jederseists  nur 
eine  schwarze  Makel,  die  aber  viel  grosser  und  fast  rund  ist,  vom 
dritten  bis  zum  achten  Punktstreif  reicht,  also  innen  den  Haupt- 
hocker, aussen  den  Humeralkiel  weit  iiberschreitet ;  auch  nach 
vorne  und  hinten  ist  sie  weiter  ausgedehnt.  Die  Dorsalrippe 
ist  niedriger,  hinter  dem  Basalhocker  ebenfalls  unterbrochen, 
im  Haupthocker  nicht  hoher  als  gewohnlich;  die  Humeralrippe 
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ist  fast  so  kraftig  als  die  Dorsal,  bis  zur  Pontalleiste  fortge- 
setzt;  letztere  fallt  vom  Dorsal-  zum  Humeralkiel  viel  weniger 
ab,  ist  aber  niedriger  als  bei  delicatula;  die  Apikalleiste  ist  sehr 
schwach,  hat  aber  ihre  vorderen  Anhange  langer  entwickelt ;  die 
Suturalleiste  ist  abgekurzt. 
Mindanao,  Surigao  (Baker), 

Hoplionota  surigaoensis  sp.  nov. 

Von  der  sehr  ahnlichen  H.  sexsignata  Weise  vor  allem  dadurch 
unterschieden,  dass  bei  surigaoensis  der  vordere  und  der  rtick- 
wartige  Teil  des  Dorsalkiels  sich  im  Haupthocker  in  einem 
Schnittpunkte  treffen;  bei  sexsignata  trifft  wie  bei  delicatula 
der  vordere  Teil  die  Pontalleiste  weiter  innen  als  der  aussere. 
Ferner  ist  surigaoensis  kleiner  und  weniger  gewolbt,  mit  viel 
dichteren  Grubenpunkten  auf  Vor-  und  Seitendach;  die  vier 
Hocker  des  Dorsalkiels  sind  viel  hoher,  deutlich  erkennbar,  der 
Humeralkiel  an  der  Basis  erloschen,  der  Dorsal  in  der  Mitte 
weniger  nach  aussen  gebogen.  Auf  jeder  Fliigeldecke  sind  vier 
pechschwarze  Flecke:  der  erste  auf  der  Schulterbeule,  der 
zweite  um  den  Basalhocker,  beide  langlich;  der  dritte  quer, 
auf  der  Pontalleiste  zwischen  ihren  beiden  Schnittpunkten,  nach 
aussen  also  viel  weniger  weit  ausgedehnt  als  bei  sexsignata,  der 
letzte  hinter  der  Apikalleiste  gross  und  rundlich.  Grosse,  5  x 
4.2  Millimeter. 

Von  delicatula  und  corpidenta  ist  surigaoensis  ausser  der  ver- 
schiedenen  Zeichnung  durch  schmaleren,  nach  hinten  weniger 
verengten,  weniger  gewolbten  Korper  und  den  Schnittpunkt  des 
Dorsalkiels  verschieden. 

Mindanao,  Surigao  (Baker  17034). 


BRENTHIDEN  DER  ENTOMOLOGISCHEN  SAMMLUNG 
DES  BUREAU  OF  SCIENCE,  SOWIE  EINIGE  NEUE 
ARTEN  AUS  DER  BOETTCHER'SCHEN  AUSBEUTE 

Von  R.  Kleine 
Stettin,  Germany 

EINE  TAFEL 

Herr  W.  Schultze,  Entomologe  des  Bureau  of  Science,  sandte 
mir  das  nachstehend  bearbeitete  Brenthidenmaterial.  Das 
meiste  sind  naturlich  bekannte  Arten,  zum  Teil  erst  in  neues- 
ter  Zeit  von  mir  beschrieben,  eine  kleine  Anzahl  ist  aber  neu 
und  bringt  ganz  merkwiirdige  Formen,  die  im  Faunengebiet  noch 
nicht  bekannt  waren.  Ich  habe  von  alien  Arten  den  Fundort 
mitgeteilt,  da  es  mir  fur  die  zoogeographischen  Forschungen  der 
philippinischen  Inselwelt  von  Wichtigkeit  erscheint,  die  Ver- 
breitung  der  einzelnen  Arten  genau  kennen  zu  lernen.  Der 
Charakter  der  philippinischen  Brenthidenfauna  scheint  mir  kein 
einheitlicher  zu  sein  und  es  ist  eine  dankbare  und  interessante 
Aufgabe,  die  Beziehungen  der  Inseln  zu  einander  und  zu  den 
anliegenden  Gebieten,  den  indo-  und  austro-malayischen,  kennen 
zu  lernen. 

CALODROMINI 

Genus  CALODROMUS  Guerin-Meneville 

Calodromus  Guerin-Meneville,  Mag.  Zool.   (1832)   t.  34. 

Calodromus  mellyi  Guerin-Meneville. 

Calodromus  mellyi  Guerin-MSneville,  Mag.  Zool.  (1832)  t.  34. 

Luzon,  Ilocos  Norte,  Bangui  (C.  S.  Banks). 

Im  ganzen  orientalischen  Gebiet,  nur  von  Java  sah  ich  die 
Art  noch  nicht.  Auf  den  Philippinen  schon  mehrfach  gefunden 
worden. 

Genus  CYPHAGOGUS  Parry 

Cyphagogus  Parry,  Trans.  Ent.  Soc.  London  5   (1849)   182. 

Cyphagogus  eichhorni  Kirsch. 

Cyphagogus  eichhorni  Kirsch,  Mitt.  Zool.  Mus.  Dresden  1    (1875)  45. 
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Negros,  Occidental  Negros  (W.  Schultze) .  Mindanao,  Davao 
(C.  M.  Weber). 

Sehr  weitverbreitete  Art  (Assam,  Molukken).  Auf  den  Phil- 
ippinen  mehrfach  aufgefunden. 

Cyphagogus  longulus  Senna. 

Cyphagogus  longulus  Senna,  Notes  Leyd.  Mus.  20   (1898)   52. 

Mindanao,  Davao,  Cabadbaran  (Weber) ;  Kolambugan,  Lanao* 
(Banks) . 

Von  Malakka  bis  zu  den  Molukken  gefunden  worden.  Fur 
die  Philippinen  neu. 

Cyphagogus  tabacicola  Senna. 

Cyphagogus  tabacicola  Senna,  Bull.  Soc.  Ent.  Ital.  (1893)  294. 

Mindanao,  Lanao,  Kolambugan  (Banks).  Luzon,  Laguna, 
Mount  Maquiling  (C.  F.  Baker). 

Sehr  verbreitete  Art,  von  Indien  bis  zu  den  Philippinen  in 
ununterbrochener  Folge.     Fur  die  Philippinen  neu. 

Cyphagogus  humilis  sp.  nov. 

Braun,  Vorderrand  des  Prorostrums  und  die  Tarsen  etwas 
heller;  am  ganzen  Korper  glanzend.  Kopf  gewolbt,  einzeln 
punktiert,  gegen  den  Hals  keilformig  verengt,  uber  den  Augen 
keine  Punktfurche.  Russel  so  lang  wie  der  Kopf,  wenig  ver- 
schmalert,  Vorderrand  flach  eingebuchtet,  Punktierung  dichter 
und  kraftiger  als  auf  dem  Kopfe.  Drittes  Fuhlerglied  kegelig, 
das  vierte  bis  achte  quadratisch  oder  breiter  als  lang,  das  neunte 
bis  elfte  bedeutend  breiter  und  langer,  das  neunte  und  zehnte 
etwa  quadratisch,  das  elfte  stumpf-konisch,  so  lang  wie  das 
neunte  und  zehnte  zusammen;  Behaarung  zart.  Thoracalconus 
deutlich,  Punktierung  in  Grosse  und  Tiefe  wechselnd,  Behaarung 
immer  kurz,  hell.  Die  zweite  Rippe  auf  den  Elytren  in  der 
Mitte  stark  verengt;  Behaarung  kurz.  Vorderschienen  mit  klei- 
nem,  deutlichem  Haarbuschel,  Hinterschenkel  an  der  Keule  oben 
und  unten  schwach  aber  deutlich  verengt,  Metatarsus  kegelig, 
so  lang  wie  das  zweite  und  dritte  Glied  zusammen,  Klauenglied 
kegelig,  Behaarung  doppelt.  Kurze  Unterbehaarung  mit  einzel- 
nen  sehr  langen  Haaren  vermischt.  Metarostrum  und  Abdomen 
stark  punktiert. 

Lange  (total),  5  Millimeter;  Breite  (Prothorax),  0.80  Milli- 
meter, circa. 

Mindanao,  Lanao,  Kolambugan  (Banks). 

Es  besteht  eine  grosse  Aehnlichkeit  mit  obconiceps  Senna.  Die 
Diff erenzen  sind  f olgende :  Die  Punktierung  ist  auf  dem  Russel 
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anders  als  auf  dem  Kopf,  letzterer  ist  nur  ganz  zart,  der  Riissel 
dagegen  intensiv  und  dicht  punktiert.  Schienen  der  Vorder- 
beine  mit  deutlichen  Haarbuscheln,  der  Stiel  der  Hinterschenkel 
oben  und  unterseits  verengt,  Keule  kraftig,  kiirzer  als  der  Stiel, 
Klauenglied  nicht  walzig,  sondern  kegelig. 

Genus  EPIGOGUS  Kleine 

Epigogus  Kleine,  Ent.  BL  19    (1923)   159. 

Epigogus  flexibilis  Kleine. 

Epigogus  flexibilis  Kleine,  Ent.  Bl.   19   (1923)   159. 

Negros,  Occidental  Negros,  Fabrica  (Schultze)  ;  von  Negros 
schon  bekannt. 

Genus  ORTHOPAREIA  1  novum 

Von  robuster  Gestalt,  einem  Glaucocephalits  ahnlich.  Kopf 
breiter  als  lang,  Hinterrand  gerade,  gewolbt,  ungefurcht,  Hin- 
terecken  scharfkantig,  Seiten  mit  platten,  geraden  Wangen, 
ungezahnt,  Unterseite  an  der  Basis  keilformig  vertieft;  Augen 
klein,  vorgeruckt.  Riissel  sehr  kurz,  Metarostrum  oberseits 
schmaler  als  der  Kopf,  gefurcht,  Mesorostrum  erweitert,  ge- 
furcht,  Prorostrum  an  der  Basis  stark  verengt,  nach  dem  Vor- 
derrand  erweitert,  im  schmalen  Teil  gefurcht,  Vorderrand  in 
der  Mitte  flach  eingebuchtet ;  Mandibeln  dem  Vorderrand  anlie- 
gend,  klobig.  Fuhler  bis  auf  die  Mitte  des  Prothorax  reichend, 
das  erste  Glied  gross,  das  zweite  ohne  Stiel,  etwas  breiter  als 
lang,  das  dritte  kegelig,  langer  als  breit,  das  vierte  bis  achte 
quadratisch,  das  neunte  vergrossert,  das  neunte  langer  als  breit, 
Basis  gerundet,  Vorderrand  gerade,  das  zehnte  kiirzer,  von  glei- 
cher  Gestalt,  das  elfte  stumpf-konisch,  so  lang  wie  das  neunte 
und  zehnte  zusammen,  Behaarung  mittelstark,  das  neunte  bis  elfte 
Glied  mit  kurzer  Unterbehaarung.  Prothorax  gedrungen,  eifor- 
mig-elliptisch,  grosste  Breite  hinter  der  Mitte,  gewolbt,  in  den 
basalen  zwei  Dritteln  tief  gefurcht,  am  Halse  seitlich  stark 
verengt,  oberseits  durch  einen  breiten  Quereindruck  vom  Halse 
getrennt.  Elytren  breit,  Basis  flach  schrag,  Seiten  gerade, 
Hinterrand  in  einer  stumpfen,  mittleren  Spitze  endigend;  Su- 
tura  breit,  parallel,  die  zweite  Rippe  schmal,  in  der  Mitte  lang 
unterbrochen,  die  dritte  sehr  breit  und  flach,  auf  dem  Absturz 
verschmalert  und  erhoht,  die  vierte  schmal,  die  funfte  breit, 
die  sechste  schmal,  die  siebente  bis  zehnte  breit,  Furchen  so  breit 
wie  die  schmaleren  Rippen.     Beine  gedrungen,  Vorderschenkel 

1  6p06st  gerade ;  irapeia,  Wange. 
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sehr  breit,  Schienen  lang-keilformig,  normal  gedornt,  Tarsen 
normal,  Mittelbeine  zart,  den  vorderen  ahnlich,  Hinterschenkel 
nicht  tiber  die  Elytren  hinausragend,  Keule  massig  dick,  Schie- 
nen lang-dreieckig,  Metatarsus  so  lang  wie  das  zweite  und  dritte 
Glied  zusammen,  Klauenglied  zart,  keulig.  Metasternum,  erstes 
und  zweites  Abdominalsegment  zart  langsgefurcht,  Quernaht 
nur  an  den  Seiten  deutlich. 

Genotypus,  Orthopareia  idonea  sp.  nov. 

Die  Gattung  ist  in  die  Nahe  von  Callipareius  Senna  zu  bring- 
en,  von  der  sie  sich  durch  folgende  Merkmale  leicht  unterschei- 
den  lasst:  Die  Gestalt  ist  nicht  schlank,  sondern  auffallig 
gedrungen  und  sieht  einem  Glaucocephalus  sehr  ahnlich.  Kopf 
und  Fuhler  sind  Callipareius  ahnlich.  Der  Prothorax  ist  nicht 
schlank,  sondern  sehr  gedrungen  und,  mit  Ausnahme  des  vor- 
deren Drittels,  tief  gefurcht.  Die  Elytren  sind  gleichfalls  sehr 
gedrungen,  durch  die  wechselnde  Starke  der  Rippen  und  der 
weit  unterbrochenen  zweiten  Rippe  gekennzeichnet.  Callipa- 
reius ist  von  schlanker,  Orthopareia  von  gedrungener  Gestalt; 
die  Verwandtschaft  liegt  in  der  Form  von  Kopf  und  Russel. 
Die  neue  Gattung  hat  sich  unmittelbar  Callipareius  anzuschlies- 
sen. 

Orthopareia  idonea  sp.  nov. 

Kastanienbraun  in  wechselnder  Tiefe.  Kopf  und  Russel  ein- 
zeln  punktiert,  Unterseite  punktiert  und  borstig  behaart.  Pro- 
thorax  neben  der  Furche  und  auf  den  Aussenkanten  punktiert 
und  kraftig  behaart,  seitlich  bis  zu  den  Huften  reichend.  Ely- 
tren mit  punktierten  und  behaarten  Rippen.  Beine,  namentlich 
die  Schenkel,  stark  behaart.  Metasternum  kaum  sichtbar  punk- 
tiert, in  der  Mittelfurche  zottig  behaart.  Das  erste  und  zweite 
Abdominalsegment  seitlich  querfurchig,  Punktierung  gering, 
nur  an  der  Basis  des  ersten  Segments  behaart,  das  dritte  bis 
funfte  Segment  dicht  punktiert,  das  f iinfte  sehr  dicht. 

Lange  (total),  7  Millimeter;  Breite  (Prothorax),  1.5  Milli- 
meter. 

Luzon  (Webb). 

Genus  OPISTHENOXYS  Kleine 

Opisthenoxys  Kleine,  Arch.  Nat.  A  10,  87  (1921)  26. 

Opisthenoxys  ochraceus  Kleine. 

Opisthenoxys  ochraceus  Kleine,  Arch.  Nat.  A  10,  87  (1921)  28. 

Negros,  Occidental  Negros,  Fabrica  (Schultze). 
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Auf  den  Philippinen  sehr  haufig.  Die  vorliegenden  Indivi- 
duen  waren  in  Grosse  und  Farbung  sehr  variabel. 

Opisthenoxys  boettcheri  sp.  nov. 

Mannchen. — Hellgelbbraun  bis  kastanienbraun,  nur  die  Ely- 
tren  auf  der  Mitte  mit  einer  dunklen  Makel,  die  nicht  uber  die 
sechste  Rippe  hinausgeht;  mit  Ausnahme  der  angegebenen 
Organe  stark  glanzend.  Kopf  tief  dreieckig  eingekerbt,  die 
Hinterecken  gegen  den  Hals  etwas  vorstehend,  matt,  grob  skulp- 
tiert  und  dicht,  kurz  beborstet;  Augen  gross,  am  hinteren 
Augenrand  einige  kurze  Borsten.  Meta-  und  Mesorostrum  ge- 
furcht,  wie  der  Kopf  skulptiert,  Prorostrum  schlank,  glanzend, 
nadelstichig  punktiert  und  kurz  behaart.  Das  zweite  Fuhler- 
glied  langer  als  das  dritte,  das  dritte  bis  achte  perlig,  gleichlang, 
das  neunte  bis  elfte  vergrossert,  platt,  das  elfte  kurzer  als  das 
neunte  und  zehnte  zusammen.  Prothorax  platt,  am  Halse  ober- 
seits  und  seitlich  eingedruckt,  Punktierung  sehr  zart  und  zer- 
streut,  nur  am  Hinterrand  und  in  den  Vertiefungen  am  Halse 
grob  punktiert  und  kurz  behaart.  Elytren  von  normaler  Ge- 
stalt,  erste  bis  dritte  Rippe  breiter  als  die  folgenden,  auf  den 
Rippen  entferntstehend  beborstet,  Gitterung  deutlich.  Beine 
ohne  besondere  Merkmale. 

Lange  (total),  3.5  bis  4  Millimeter;  Breite  (Prothorax),  0.75 
Millimeter,  circa. 

Mindanao,  Point  Banga  (Bottcher) . 

Holotypus  im  Dresdener  Museum,  Paratypus  in  meinem  Be- 
sitz. 

Von  ochraceus  trennen  die  anders  geformten  Fuhler.  Bei 
jener  Art  ist  das  dritte  Fuhlerglied  immer  langer  als  das  zweite 
und  vierte  bis  achte,  hier  ist  das  zweite  das  langste.  Von  alien 
bekannten  Arten  trennt  die  Form  des  Kopfes  und  die  starke 
Beborstung  desselben. 

Genus  AT0P0M0RPHUS  2  novum 

Von  gedrungener  Gestalt.  Kopf  viel  breiter  als  lang,  Hin- 
terrand flach  nach  innen  gebuchtet,  platt,  hinten  und  seitlich 
scharfkantig,  Unterseite  backenartig  erhoht,  mit  flacher  Mittel- 
furche,  Augen  gross,  fast  den  ganzen  seitlichen  Kopf  einneh- 
mend,  prominent.  Riissel  so  breit  wie  der  Kopf  und  von 
demselben  nicht  getrennt,  eine  platte,  zusammenhangende,  fast 
parallele,  gebogene  Ebene  bildend,  keine  Furchen,  Vorderrand 
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flach  nach  innen  gebuchtet;  Mandibeln  klein,  ganz  unter  dem 
Vorderrand  des  Prorostrums  verborgen.  Das  erste  Fuhlerglied 
walzig,  das  zweite  und  vierte  bis  achte  quer,  perlig,  das  dritte 
kegelig,  etwas  langer  als  breit,  das  neunte  bis  elfte  vergrossert, 
das  neunte  kleiner  als  das  zehnte.  Das  neunte  etwa  quadratisch, 
das  zehnte  langer  als  breit,  das  elfte  stumpf-konisch,  kaum  so 
lang  wie  das  neunte  und  zehnte  zusammen.  Prothorax  eiformig, 
grosste  Breite  im  hinteren  Drittel,  gegen  den  Hals  stark  verengt, 
Oberseite  gewolbt,  ungef urcht.  Elytren  gedrungen,  seitlich  fast 
parallel,  gegen  den  Absturz  rundlich  verschmalert,  gemeinsam 
abgerundet,  gerippt  gefurcht.  Die  erste  und  zweite  Rippe  brei- 
ter  als  die  f  olgenden,  die  unter  sich  alle  gleich  breit  sind,  alle  Rip- 
pen  platt,  Furchen  so  breit  wie  die  Rippen  glatt,  unpunktiert. 
Vorderbeine  kurz,  Schenkel  breit,  Schienen  und  Tarsen  normal, 
Mittelbeine  schlank,  Hinterschenkel  kaum  uber  die  Elytren 
reichend,  Stiel  schlank,  Keule  kraftig,  Schienen  nach  innen  blatt- 
artig  erweitert,  Metatarsus  so  lang  wie  das  zweite  und  dritte 
Glied,  Klauenglied  zart,  keulig. 

Genotypus,  A.  schultzei  sp.  nov. 

Habituell  besteht  einige  Aehnlichkeit  mit  der  Gattung  Dys- 
cheromorphus  Kleine,  die  durch  die  anders  geformten  Schienen 
in  eine  ganz  andere  Verwandtschaft  gehort.  Die  Gestalt  ist 
ameisenartig.  Der  Kopf  ist  mit  dem  Russel  einheitlich  verbun- 
den,  so  dass  oberhalb  keine  Trennung  dieser  beiden  Organe 
erkennbar  ist.  Die  Fuhler  sind  in  grossen,  den  vorderen  Teil 
des  Russels  einnehmenden  Gruben  eingefugt.  In  meiner  Be- 
stimmungstabelle  kommt  man  zu  Adidactus  Senna,  mit  der  kei- 
nerlei  Beziehungen  bestehen,  ausgenommen  die  erweiterten 
Hinterschienen.  Es  liegt  also  in  Atopomorphus  ein  interme- 
diarer  Typus  vor. 

Atopomorphus  schultzei  sp.  nov.     Tafel  1,  Fig.  1,  2,  und  3. 

Kastanienbraun,  glanzend.  Kopf  an  der  Basis  grob,  der 
iibrige  Teil  und  der  Russel  zart  aber  dicht  punktiert,  Kopf 
borstig  behaart,  Riisselvorderrand  mit  einzelnen  zarten  Harchen, 
seitliche  Behaarung  (Tafel  1,  Fig.  1).  Fuhler  seidig,  mittel- 
lang  behaart.  Unterbehaarung  des  neunten  und  elften  Gliedes 
gering.  Prothorax  auf  der  Oberseite  grob  aber  zerstreut  punk- 
tiert, in  den  Punkten  zart  behaart,  nach  den  Seiten  lasst  die 
Skulptur  nach,  Prosternum  unpunktiert.  Elytren  auf  den  Rip- 
pen  weitlaufig  punktiert,  in  den  Punkten  abstehend  behaart. 
Beine  ganz  allgemein  nur  zerstreut  behaart. 
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Lange  (total),  4  Millimeter;  Breite  (Prothorax),  1  Millimeter, 
circa. 

Negros,  Occidental  Negros,  Fabrica  (Schultze). 

Sammler,  W.  Schultze,  dem  ich  dies  interessante  Tier  widme. 

STEREODERMINI* 

Genus  CEROBATES  Schoenherr 
Cerobates  Schoenherr,  Gen.  Cure.  5  (1840)  487. 

Cerobates  tristriatus  Fabricius. 

Cerobates  tristriatus  Fabricius,  Syst.  El.  2    (1801)   554. 

Luzon,  Laguna,  Magdalena  (Schultze) ;  Ilocos  Norte,  Bangui, 
(Banks).     Mindanao,  Davao,  Cabadbaran  (Weber). 

Im  ganzen  orientalischen  Gebiet  in  starker  Variation  ver- 
breitet. 

TRACHELIZINI 

Genus  HOMOPHYLUS  Kleine 
Homophylus  Kleine,  Zool.  Meded.  Leyden  45  (1920)   244. 
Homophylus  mindanensis  sp.  nov. 

Mannchen. — Rotbraun,  Halsrand,  Russelseiten  und  eine  post- 
mediane  Makel  dunkel,  am  ganzen  Korper  hochglanzend.  Kopf 
sehr  zart  und  zerstreut  punktiert,  mit  sehr  schwacher,  flacher 
Mittelfurche,  zwischen  den  Augen  grubig  vertieft,  Hinterrand 
und  Unterrand  bis  zum  mittleren  Auge  filzig.  Meta-  und  Me- 
sorostrum  kraftig  gefurcht,  Prorostrum  in  der  basalen  Halfte 
platt,  Punktierung  kraftiger  als  auf  dem  Kopf.  Fuhler  normal. 
Prothorax  desgleichen.  Elytren  auser  der  Sutura  nur  mit  einer 
schmalen,  durchgehenden  Rippe,  nur  auf  dem  Absturz  Rudi- 
mente  weiterer  Rippen,  die  durch  grobe,  filzige  Punkte  getrennt 
sind,  jede  weitere  Punktierung  fehlt.  Metatarsus  aller  Beine 
nicht  langer  als  das  zweite  Glied. 

Lange  (total),  6.5  Millimeter;  Breite  (Prothorax),  1  Milli- 
meter, circa. 

Mindanao,  Surigao  (Bdttcher). 

Holotypus  im  Dresdener  Museum. 

Die  Gattung  kommt  also  nicht  nur  in  Java  vor.  Die  am 
nachsten  stehende  Art  ist  durus  Kleine,  die  Unterschiede  sind 
folgende:  Die  Rippenrudimente  finden  sich  nicht  an  der  Basis, 
sondern  auf  dem  Absturz,  jede  Reihenpunktierung  fehlt,  die 
Elytren  sind  spiegelglatt.  Der  Metatarsus  aller  Beine  ist  nicht 
langer  als  das  zweite  Glied. 
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Genus  TRACHELIZUS  Schoenherr 

Trachelizus  Schoenherr,  Gen.  Cure.  5   (1840)  489. 

Trachelizus  bisulcatus  Fabricius. 

Trachelizus  bisulcatus  Fabricius,  Syst.  El.  2   (1801)  548. 

Mindanao,  Davao,  Cabadbaran  (Weber). 

Gemein  von  Ostindien  bis  zur  Ostkuste  Australiens. 

Genus  MIOLISPA  Pascoe 

Miolispa  Pascoe,  Journ.  Ent.   1    (1862)   393. 

Miolispa  bicolor  Kleine. 

Miolispa  bicolor  Kleine,  Stett.  Ent.  Ztg.  80   (1919)  316. 
Luzon,  Nueva  Vizcaya,  Imugan  (Banks). 
Nur  von  den  Philippinen  bekannt  geworden. 

Miolispa  unicolor  Kleine. 

Miolispa  unicolor  Kleine,  Stett.  Ent.  Ztg.  80    (1919)    314. 

Luzon,  Nueva  Vizcaya,  Imugan   (Banks). 
Nur  von  den  Philippinen  bekannt. 

Miolispa  pulchella  Kleine. 

Miolispa  pulchella  Kleine,  Arch.  Nat.  A  10,  87   (1921)   29. 

Luzon,  Nueva  Vizcaya,  Imugan  (Banks). 
Nur  von  Luzon  bekannt. 

Miolispa  fornicata  Kleine. 

Miolispa  fornicata  Kleine,  Ent.  Bl.  19   (1923)   161. 

Von  dieser  Art  lagen  mir  circa  20  Exemplare  aus  der  Bott- 
cher'schen  Ausbeute  vor,  alle  vom  gleichen  Fundort.  Es  zeigte 
sich,  dass  die  Variability  eine  ganz  auffallig  grosse  war.  Die 
braune  Korperfarbe  kann  ganzlich  schwarz  werden,  nur  die 
dritte  Rippe  bleibt  gelb.  Der  Prothorax  ist  von  sehr  wechseln- 
der  Gestalt,  schlank  eiformig  bis  breit-elliptisch  in  alien  Ueber- 
gangen.  Auch  die  Punktierung  ist  recht  wechselnd,  kann  sehr 
ansehnlich  sein,  aber  bis  auf  eine  Punktreihe  am  Hinterrand 
ganz  zuruckgehen.  Es  kommen  Exemplare  mit  mehr  oder 
weniger  rotem  Prothorax  vor.  Ein  wichtiges  diagnostisches 
Merkmal  hat  sich  noch  ergeben,  das  der  Type  f ehlt :  die  Elytren 
sind  einzeln  aber  ansehnlich  behaart,  die  Behaarung  ist  aber, 
wie  es  scheint,  recht  hinfallig.  Spuren  von  Behaarung  waren 
immer  noch  nachweisbar. 
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Miolispa  clavicornis  Kleine. 

Miolispa  clavicornis  Kleine,  Arch.  Nat.  A  10,  87    (1921)   30. 
Es  kommen  dieselben  Variationen  wie  bei  fomicata  vor. 

AMORPHOCEPHALINI 

Genus  LEPTAMORPHOCEPHALUS  Kleine 

Leptamorphocephalus    Kleine,   Arch.    Nat.   A    12,   82    1916    (1918) 
132. 

Leptamorphocephalus  sumatranus  Senna. 

Leptamorphocephalus  sumatranus  Senna,  Notes  Leyd.  Mus.  16  (1894) 
195. 

Palawan,  Silanga  (E.  D.  Merrill) . 

Das  Auffinden  dieser  Art  auf  Palawan  bestatigt  meine  schon 
friiher  geausserte  Ansicht,  dass  diese  Insel  mit  den  Philippinen 
nichts  gemein  hat  und  dem  grossen  asiatisohen  Landmassiv 
angehort.     Auf  den  Philippinen  kommt  die  Art  nicht  mehr  vor. 

Genus  PARAMORPHOCEPHALTTS  Kleine 
Paramorphocephahis  Kleine,  Zool.  Meded.  Ley  den  45  (1920)  236. 
Paramorphocephalus  setosus  sp.  nov.     Tafel  1,  Fig.  4. 

Weibchen. — Rotbraun,  Prorostrum,  Fuhler,  Halsrand,  Schen- 
kel,  und  Schienen  an  Basis  und  Spitze  in  mehr  oder  weniger 
grossem  Umfang  und  die  Tarsen  schwarzlich,  Glanz  mittel- 
stark,  Prothorax  und  Elytren  matt.  Kopf  quer,  drei-  bis 
viermal  so  breit  als  lang,  mit  schmaler,  flach  nach  innen  ab- 
schiissiger  Mittelfurche,  uberall  mit  einzelnen  langen,  nach 
vorngerichteten,  in  Poren  stehenden  Haaren  besetzt;  Augen  seit- 
lich  prominent;  Unterseite  mit  einzelnen  kurzen,  anliegenden 
Haaren  besetzt.  Metarostrum  schildformig  (Tafel  1,  Fig.  4), 
steil  ansteigend,  an  den  Seitenrandern  mit  tiefen  Poren,  in 
denen  nach  vorn  kurze,  nach  hinten  zu  lange  Haare  stehen,  sonst 
nur  sehr  schwach  skulptiert,  Prorostrum  rundlich-walzig,  kraf- 
tig  punktiert,  Unterseite  mit  einzelnen  Poren.  Fuhler  nodos, 
vom  dritten  bis  achten  etwas  kurzer  werdend,  neunte  und  zehnte 
wieder  langer,  tonnenformig,  elfte  walzig,  so  lang  wie  das  neunte 
und  zehnte  zusammen,  erste  bis  achte  einzeln  lang  beborstet, 
neunte  bis  elfte  dicht,  kurz  behaart.  Prothorax  kurz,  walzig, 
mit  einzelnen  grossen  Poren,  die  auf  der  Oberseite  lang  behaart 
sind.  Elytren  glatt,  Rippen  und  Furchen  nur  durch  einzelne 
Poren  angedeutet,  in  den  Rippenporen  mit  langen  Haaren  besetzt. 

213007 10 


598  The  Philippine  Journal  of  Science  1925 

Beine  normal,  keine  Verbreiterung  der  Schenkelstiele,  mit  Aus- 
nahme  der  Tarsen  einzeln  punktiert  und  in  den  Punkten  lang 
behaart.  Metasternum  an  der  Basis  schmal  gefurcht,  Abdomen 
ungefurcht,  Punktierung  uberall  einzeln  aber  kraftig,  Behaar- 
ung  kurz,  anliegend. 

Lange  (total),  10  Millimeter;  Breite  (Prothorax),  2  Milli- 
meter. 

Samar  (Baker). 

Allotypus  im  Dresdener  Museum. 

Die  Ausfarbung  ist  sehr  hell,  es  liegt  ohne  Zweifel  ein  un- 
reifes  Exemplar  vor,  die  normale  Farbe  durfte,  wie  bei  alien 
anderen  Arten,  violettbraun  sein.  Von  alien  anderen  Arten 
kommt  diabolus  Kleine  als  nachstverwandte  Art  allein  in  Frage, 
nur  damit  ist  setosus  zu  vergleichen;  diabolus  unterscheidet 
sich  f olgendermassen :  Der  Kopf  hat  keine  schmale  Mittelf  urche, 
das  Schild  des  M^tarostrums  ist  von  ganz  anderer  Form  und  auf 
dem  Diskus  mit  Exsudatgruben  besetzt.  Die  Fiihler  sind  weni- 
ger  stark  nodos.  Der  Schenkelstiel  ist  bei  diabolus  weniger 
schmaler  als  die  Keule,  bei  setosus  dagegen  schmal,  stielartig. 
Der  Begattungsapparat  wird  die  Artsicherheit  bestatigen,  leider 
lag  kein  Mann  vor. 

ARRHENODINI 

Genus  AGRIORRHYNCHUS  Power 

Agriorrhynchus  Power,  Pet.  Nouv.  Ent.  2  (1878)  241. 
Agriorrhynchus  ignarus  sp.  nov.     Tafel  1,  Fig.  5,  6,  und  7. 

Rotbraun,  Kanten  an  Kopf,  Russel,  und  Fuhlern,  Halsrand  des 
Prothorax,  Schenkel  und  Schienen  an  Basis  und  Spitze  schwarz, 
Prothorax  an  den  Seiten  mit  dunklen,  unscharfen  Langs- 
streifen,  am  ganzen  Korper  hoch  glanzend.  Kopf  keilformig, 
Punktierung  sehr  fein  und  zerstreut,  Zahnung  des  Russels  in 
Seitenansicht  (Tafel  1,  Fig.  5).  Fuhler  robust,  das  erste  Glied 
krugformig,  das  zweite  bis  neunte  breiter  als  lang,  nach  vorn 
an  Breite  ab-  und  an  Lange  zunehmend,  Hinterkanten  gerun- 
det,  Vorderkanten  scharf,  das  zehnte  quadratisch,  beiderseits 
scharfkantig,  das  elfte  konisch,  langer  als  das  neunte  und  zehnte 
zusammen,  basale  Glieder  ganz  unbehaart,  nach  vorn  zu  an 
Behaarung  zunehmend,  das  zehnte  und  elfte  mit  dichter  Unter- 
behaarung.  Prothorax  ohne  sichtbare  Punktierung,  die  im  hin- 
teren  Drittel  liegenden  groben  punktartigen  Vertiefungen  sehr 
flach.     Elytren  normal,  Schmuckzeichnung  wie  in  Tafel  1,  Fig. 


28,4  Kleine:  Brenthiden  599 

6.  Beine  normal.  Metasternum  gefurcht,  fast  unpunktiert. 
Das  erste  und  zweite  Abdominalsegment  flach  vertieft,  keine 
Skulptur  auf  alien  Segmenten. 

Lange  (total),  2.2  Millimeter;  Breite  (Prothorax),  4.5. 

Luzon,  Laguna,  Los  Banos,  23ter  Marz,  1915  (Banks). 

Die  neue  Art  sieht  quadrituberculatus  Senna  ahnlich,  unter- 
scheidet  sich  durch  die  Behaarung  des  Russels,  durch  andere 
Anordnung  der  Schmuckzeichnung  der  Elytren  und  den  ganz- 
lich  andern  Penis. 

Es  ist  sehr  interessant,  dass  die  Gattung  bis  zu  den  Philip- 
pinen  vorgedrungen  ist,  denn  bisher  waren  zwei  Arten  von  den 
Sundainseln  und  eine  von  Burma  bekannt.  Im  Penisbau  be- 
steht  grossere  Anlehnung  an  undulatus  Power,  der  ignarus  sonst 
aber  nicht  ahnlich  ist.  Die  Festlegung  der  Agriorrhynchus- 
Arten  stosst  auf  keine  Schwierigkeit ;  das  Gattungsbild  wird 
durch  ignarus  nicht  beeintrachtigt,  im  Gegenteil,  eher  vertieft. 

Genus  EUPEITHES  Senna 

Eupeithes  Senna,  Ann.  Mus.  Civ.  Stor.  Nat.  Gen.  (2)   19  (39)   (1898) 
381. 

Eupeithes  dominator  Kleine. 

Eupeithes  dominator  Kleine,  Ent.  Bl.  17   (1921)  7/9  125. 
Samar,  Wright  (R.  C.  McGregor). 

Von  dieser  schonen  Art  fand  ich  auch  das  Weibchen  vor. 
Die  Differenzen  gegen  den  Mann  sind  die  ublichen.  Die  Vor- 
derbeine  waren  massig  vergrossert.  Nur  von  den  Philippinen 
bekannt. 

Genus  PROPHTHALMUS  Lacordaire 
Prophthalmus  Lacordaire,  Gen.  Col.  7   (1866)  427. 

Prophthalmus  longirostris  Gyllenhal. 

Prophthalmus    longirostris    Gyllenhal,    in    Schoenh.    Gen.    Cure.    1 
(1833)   323. 

Mindanao,  Davao,  Cabadbaran  River  (Weber),  Davao 
( Weber) . 

Leider  stand  kein  Mannchen  zur  Verftigung.  Ich  kann  das 
Tier  nur  zu  longirostris  bringen,  es  kommt  keine  andere  Art  in 
Frage;  die  Verbreitung  ist  iiber  Java  bis  Celebes  festgestellt. 
Es  ist  sehr  naheliegend,  dass  auch  die  Philippinen  bewohnt  sind, 
umsomehr,  als  der  sehr  ahnliche  assimilis  in  Tonkin  und  Slid 
China  gefunden  worden  ist. 
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Prophthalmus  tricolor  Power. 

Prophthalmus  tricolor  POWER,  Ann.  Soc.  Ent.  Fr.  V  8   (1878)  38. 

Mindanao,  Davao,  Cabadbaran  River  (Weber)  ;  Butuan,  Agu- 
san (Weber).     Bohol  (M.  Ramos). 

Alle  Exemplare  gehoren  der  forma  philippinensis  an. 

Genus  BARYRRHYNCHUS  Lacordaire 
Baryrrhynchus  Lacordaire,  Gen.  Col.  7  (1866)  428. 

Baryrrhynchus  schroederi  Kleine. 

Eupsalomimus  schroederi  Kleine,  Stett.  Ent.  Ztg.   (1914)   172. 
Mindanao,  Butuan,  Agusan  River  (Weber)  ;  Lanao,  Kolam- 
bugan  (Banks) ;  schon  bekannt. 

Genus  AMPHICORDUS  Heller 

Amphicordus  Heller,  Philip.  Journ.  Sci.  §  D  8  (1913)  131. 

Amphicordus  improportionalis  Heller. 

Amphicordus   improportionalis   Heller,    Philip.    Journ.    Sci.    §    D    8 
(1913)   152. 

Mindanao,  Lanao,  Kolambugan  (Banks). 
Die  wenigen  bekannt  gewordenen  Stiicke  stammen  alle  von 
Mindanao. 

Genus  CAENORYCHODES  Kleine 

Caenorychodes  Kleine,  Arch.  Nat.  A   9,  86  (1920)  87. 

Caenorychodes  serrirostris  Fabricius. 

Caenorychodes  serrirostris  Fabricius,  Syst.  El.  2  (1801)  553. 

Mindanao,  Butuan,  Agusan  River  (Weber). 
Diese  haufige  und  weit  verbreitete  Art  ist  auch  auf  den  Phil- 
ippinen  nicht  selten. 

Genus  PSETJDORYCHODES  Senna 

Pseudorychodes  Senna,  Ann.  Soc.  Ent.  Belg.  38  (1894)  375. 

Pseudorychodes  praeclarus  sp.  nov.     Tafel  1,  Fig.  8. 

Mdnnchen. — Kastanienbraun,  Halsring  des  Prothorax,  Kanten 
des  Riissels  und  Vorderkanten  der  Fiihlerglieder  und  die  Schen- 
kel  an  der  Basis  verdunkelt;  am  ganzen  Korper  hochglanzend. 
Kopf  gewolbt,  breiter  als  lang,  ungefurcht,  einzeln  aber  sehr 
deutlich  punktiert,  Unterseite  mit  einer  Reihe  weitstehender, 
zarter  Punkte  in  welchen  ein  langeres,  anliegendes  Haar  steht. 
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Metasternum  lang-elliptisch,  muldenformig,  ausgehohlt,  Meso- 
rostrum  normal  erweitert,  gewolbt,  flach  gefurcht,  Prorostrum 
jederseits  mit  entferntstehenden  Dornen,  Punktierung  auf  dem 
Meta-  und'  Mesorostrum  wie  auf  dem  Kopf,  Prorostrum  mit 
warzigen  Erhebungen.  Ftihler  normal.  Prothorax  eif  ormig  mit 
sehr  feiner,  zerstreuter  Punktierung.  Elytren  am  Absturz  ge- 
rundet,  die  siebente  Rippe  im  hinteren  Drittel  mit  zwei  entfernt- 
stehenden Punkten,  in  jedem  Punkt  ein  kraftiges,  abstehendes 
Haar;  Schmuckzeichnung,  Tafel  1,  Fig.  8.  Beine  normal. 
Metasternum  und  Abdomen  gefurcht,  Skulptur  ausserst  zart, 
ersteres  an  den  Seiten  mit  einer  Reihe  grosser,  tiefer  Punkte. 

Lange  (total),  10  Millimeter;  Breite  (Prothorax),  1.75. 

Mindanao,  Surigao  (Bottcher). 

Holotypus  im  Dresdener  Museum. 

Die  nachstverwandte  Art  diirfte  fruhstorferi  Senna  sein.  Sie 
ist  die  einzige  Art,  die  basal  auf  der  dritten  und  fiinften  Rippe 
Schmuckzeichnung  hat.  Abgesehen  von  diesem  ubereinstimmen- 
den  Merkmal  sind  die  Anlagen  der  Elytrenzeichnung  bei  beiden 
Arten  sehr  verschieden.  Weitere  DifFerenzen  gegen  fruhstor- 
feri: Kopf  nicht  gefurcht,  das  vierte  bis  achte  Fuhlerglied  langer 
als  breit,  Prothorax  ohne  jede  Querrunzelung. 

BELOPHERINI 

Genus  HENARRHENODES  Heller 
Henarrhenodes  Heller,  Philip.  Journ.  Sci.  §  D  8    (1913)   152. 

Henarrhenodes  macgregori  Heller. 

Henarrhenodes  macgregori  Heller,  Philip.  Journ.  Sci.  §  D  8   (1913) 
153. 

Luzon,  Benguet,  Irisan  River  (McGregor). 
Diese  prachtvolle  Art  ist  nur  von  den  Philippinen  bekannt, 
scheint  aber  ziemlich  verbreitet  zu  sein. 

Genus  ECTOCEMTJS  Pascoe 

Ectocemus  Pascoe,  Journ.  Ent.   1    (1862)    388. 

Ectocemus  badeni  Kirsch. 

Ectocemus  badeni  Kirsch,  Mitt.  Zool.  Mus.  Dresden  1    (1875)   48. 

Mindanao,  Lanao,  Kolambugan  (Banks). 

Auf  den  Philippinen  nicht  seiten,  ich  sah  sie  auch  von  Celebes. 
Die  Anordnung  der  Schmuckzeichnung  lasst  auch  darauf  schlies- 
sen,  dass  die  Art  mit  den  Molukkentieren  und  nicht  mlit  den 
Asiaten  verwandt  ist. 
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Genus  APOCEMUS  Calabresi 

Apocemus  Calabresi,  Bull.  Soc.  Ent.  Ital.  (II  et  III)  53  (1921)  58. 
Apocemis  ignobilis  sp.  nov.     Tafel  1,  Fig.  9. 

Weibchen. — Blauschwarz,  Prothorax  kirschrot,  vordere  Halfte 
schwarzlich,  Metasternum  und  Abdomen  kirschrot,  letzteres  in 
der  Mittelf urche  und  Quernaht  dunkler,  am  ganzen  Korper  hoch 
glanzend.  Kopf  gewolbt,  ungefurcht,  Unterseite  glatt,  ohne 
Skulptur.  Metarostrum  in  der  vorderen  Halfte  gefurcht,  ober- 
seits  iiberall  mit  kraterahnlichen  Punkten,  Seiten  mit  einigen 
grossen,  tiefen  Punkten,  Unterseite  am  Mesorostrum  flach,  quer 
gerunzelt,  Mesorostrum  langer  als  breit,  in  der  basalen  Halfte 
mit  kraftiger  Mittelfurche,  die  in  der  vorderen  Halfte  ganz 
flach  ist,  Skulptur  wie  auf  dem  Metarostrum ;  Prorostrum  f aden- 
formig,  in  der  basalen  Halfte  mit  einzelnen,  schmalen,  lang- 
elliptischen  Erhohungen,  auf  denen  ein  kraterahnlicher  Punkt 
steht,  vordere  Halfte  einzeln,  zart  punktiert.  Das  erste  Fuhler- 
glied  keulig,  das  zweite  etwas  kurzer  als  das  erste,  das  dritte 
kiirzer  als  das  zweite,  das  kurzeste  von  alien,  das  vierte  so  lang 
wie  das  zweite  und  dritte  zusammen,  bis  zum  siebenten  an  Lange 
zunehmend,  das  achte  bis  zehnte  gleichlang,  das  elfte  verlangert, 
das  zweite  bis  sechste  an  der  Spitze  nodos  verdickt,  vom  fiinften 
ab  behaart,  die  Behaarung  nach  den  vorderen  Gliedern  an  Dichte 
zunehmend.  Prothorax  auf  der  Mitte  mit  lang-elliptischem, 
mattem,  quergerunzeltem  Fleck,  sonst  ohne  Skulptur.  Elytren 
normal.  Beine  desgleichen.  Metasternum  und  Abdomen  ein- 
zeln, zerstreut  punktiert,  ersteres  in  der  Mitte  einzeln  behaart. 

Lange  (total),  21  Millimeter;  Breite  (Prothorax),  3. 

Luzon,  Bataan,  Lamao  (W.  D.  Carpenter). 

Obgleich  nur  ein  weibliches  Tier  vorliegt,  besteht  doch  kein 
Zweifel  dass  die  Art  zu  Apocemus  gehoy t.  Bisher  ist  nur  conci- 
liator Kirsch  von  Malakka  bekannt. 

Es  ist  moglich,  dass  sich  auf  der  dritten  Rippe  apical  ein 
mehr  oder  weniger  langer  roter  Streifen  bilden  kann;  das  mir 
vorliegende  Tier  hatte  nur  einen  kleinen  roten  Punkt.  Die 
reduzierte,  langstreifige  Schmuckzeichnung  ist  fur  die  Philip- 
pinen-Fauna  charakteristisch. 

ITHYSTENINI 

Genus  HETEROPLITES  Lacordaire 

Heteroplites  Lacordaire,  Gen.  Col.  7  (1866)  471. 
Heteroplites  erythroderes  Boheman. 

Heteroplites  erythroderes  Boheman,  Schoenherr,  Gen.  Cure.  5  (1840) 
564. 


28,4  Kleine:  Brenthiden  603 

Luzon,  Ilocos*  Norte,  Bangui  (Banks) :  Nueva  Vizcaya, 
Imugan. 

Nur  von  den  Philippinen  bekannt. 

Heteroplites  spinifer  Kleine. 

Heteroplites  spinifer  Kleine,  Arch.  Nat.  A    10,  87   (1921)   36. 
Polillo  (McGregor).     Bohol,  Bilar   (Ramos). 
Nur  von  den  Philippinen  bekannt. 

Genus  DIURUS  Pascoe 

Diurus  Pascoe,  Journ.  Ent.  1    (1862)  392. 

Diurus  furcillatus  Gyllenhal. 

Diurus  furcillatus  Gyllenhal,  Schoenherr,  Gen.  Cure.  1   (1833)  359. 

Luzon,  Ilocos  Norte,  Bangui  (Banks).  Mindanao,  Davao, 
Davao  (Weber).     Mindoro,  Baco  River  (McGregor). 

Weit  verbreitete,  haufige  Art,  von  den  Philippinen  schon 
bekannt. 

PSEUDOCEOCEPHALINI 

Genus  HORMOCERUS  Schoenherr 

Hormocerus  Schoenherr,  Cure.  Disp.  (1826)  70. 

Hormocerus  reticulatus  Fabricius. 

Hormocerus  reticulatus  Fabricius,  Syst.  El.  2  (1801)  652. 

Mindanao,  Davao,  Davao  (Weber).  Borneo,  Sandakan  (J. 
E.  Wahr). 

Gemein  von  Ceylon  bis  zur  Ostkuste  Australiens. 

Genus  SCHIZOTRACHELTJS  Lacordaire 

Schizotrachelus  Lacordaire,  Gen.  Col.  7   (1866)   454. 

Schizotrachelus  bakeri  Kleine. 

Schizotrachelus  bakeri  Kleine,  Arch.  Nat.  A   10,  87  (1921)  33. 

NEGROS,  Occidental  Negros,  Fabrica  (Schultze). 
Nur  von  den  Philippinen  bekannt. 

Schizotrachelus  imitator  sp.  nov.     Tafel  1,  Fig.  10  und  11. 

Dem  Schizotrachelus  angulaticeps  Senna  habituell  gleich,  durch 
folgende  Merkmale  unterschieden :  Auf  den  Elytren  fehlt  der 
neben  der  Sutura  liegenden  helle  Streifen.  Der  Kopf  ist  seitlich 
parallel,  nicht  gegen  den  Russel  verengt,  die  Augen  stehen  mehr 
vor.  Das  Metarostrum  ist  breit  und  tiefgefurcht,  das  Proros- 
trum  ohne  Furche,  wahrend  bei  angulaticeps  das  Metarostrum 
schmaler  gefurcht  ist  und  dem  Prorostrum,  wenigstens  in  der 
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basalen  Halfte,  niemals  die  Furche  fehlt.  Fuhler  gedrungen 
(Tafel  1,  Fig.  10),  die  Glieder  niemals  perlig  oder  gar  langer 
als  breit.  Prothorax  ganzlich  unpunktiert,  auch  uber  den  Huf- 
ten  fehlen  die  Punkte.  Hinterschienen  schmal,  im  Gegensatz 
zu  den  sehr  breiten  Schienen  bei  angulaticeps.  Paramerenla- 
mellen  lang,  bei  angulaticeps  kurz. 

Lange,  Mannchen,  Weibchen  (total),  10  bis  19  Millimeter; 
Breite  (Prothorax),  1.2  bis  2  Millimeter. 

Luzon,  Burauen,  Balbalason,  San  Miguel.  Polillo.  Leyte. 
Panaon.    Camiguin.    Catanduanes,  Vivac. 

Sieben  Mannchen,  8  Weibchen  (Bottcher) . 

Holo-  und  Allotypus  im  Dresdener  Museum. 

Von  Mindoro,  St.  Theodora,  sah  ich  mehrere  Stiicke  von  hell- 
kastanienbrauner  Farbe,  die  sich  habituell  von  imitator  nicht 
unterscheiden.  Der  Begattungsapparat  stimmt  in  alien  unter- 
suchten  Exemplaren  iiberein.  Ich  unterlasse  eine  Benennung, 
da  es  sich  wahrscheinlich  nur  um  immature  Stiicke  handelt. 

Schizotrachelus  imbricellus  sp.  no  v. 

Mannchen. — Einfarbig  schwarz,  mit  schwachem  Metallglanz, 
am  ganzen  Korper  hochglanzend.  Kopf  oblong,  langer  als  breit, 
Seiten  flach  parallel,  am  Hinterrand  schwach  verengt,  Oberseite 
gewolbt,  Hinterrand  breit  und  tief  dreieckig  eingekerbt,  die 
Einkerbung  in  eine  kraftige  kurze  Einkerbung  fortgesetzt,  die 
mit  der  zwischen  den  Augen  beginnenden  Rusself  urche  in  keiner 
Verbindung  steht,  Punktierung  einzeln,  zerstreut;  Seiten  und 
Unterseite  gleich  skulptiert,  letztere  am  Hinterrand  und  ein 
schmaler  Langsstreifen  matt,  chagriniert.  Metarostrum  kiirzer 
als  das  Prorostrum,  gegen  das  Mesorostrum  etwas  verschmalert, 
flach  gef  urcht,  Oberseite  matt,  seitlich  mit  einigen  matten  Fleck- 
en,  die  vom  Kopf  kommende  matte  Mittelfurche  setzt  sich  auf 
das  Metarostrum  fort;  Mesorostrum  flach,  Mittelfurche  in  der 
basalen  Halfte  schmal,  in  der  vorderen  breiter  werdend,  Punk- 
tierung einzeln,  Prorostrum  gegen  den  Vorderrand  schwach 
erweitert,  in  den  basalen  zwei  Dritteln  gefurcht,  Punktierung 
am  Vorderrand  dichter,  Vorderrand  tief  eingebuchtet.  Fuhler 
kurz,  zart,  das  zweite  und  vierte  bis  zehnte  Glied  perlig,  das 
elfte  konisch,  so  lang  wie  das  neunte  und  zehnte  zusammen,  Be- 
haarung  zart  und  einzeln,  das  neunte  und  zehnte  Glied  nur  in 
der  vorderen  Halfte  dicht  und  grubig  skulptiert.  Prothorax 
schlank,  Punktierung  in  der  basalen  Halfte  gross  und  grob,  zum 
Teil  filzig,  nach  vorn  nimmt  die  Punktierung  ab  und  ver- 
schwindet  ganz.     Elytren  parallel,  an  den  Seiten  sind  die  erste, 
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zweite,  und  vierte  Rippe  obsolet,  die  anderen  erhoht,  Hinterecken 
stumpflich  gerundet,  Hinterrand  neben  der  Sutura  flach  aber 
deutlich  nach  innen  gebuchtet,  die  achte  Rippe  am  Absturz  stark 
verdickt,  Punktierung  sehr  gross  und  einzeln.  Hinterschienen 
verbreitert,  Beine  sonst  normal.  Metasternum  nur  an  der  Basis 
kurz  und  flach  gefurcht,  an  den  Seiten  mit  einer  groben  Punkt- 
reihe,  das  erste  und  zweite  Abdominalsegment  kraftig  gefurcht, 
Skulptur  wie  auf  dem  Metasternum. 

Lange  (total),  11  Millimeter;  Breite  (Prothorax),  1.2  Milli- 
meter. 

Luzon,  Laguna,  Mount  Banahao. 

In  meiner  Bestimmungstabelle  kommt  man  zu  angulaticeps 
und  imitator,  von  denen  der  tiefpunktierte  Prothorax,  die  grob- 
punktierten  Elytren,  die  am  Absturz  stark  verdickte  achte 
Rippe,  und  die  an  der  Basis  zum  Teil  obsoleten  Rippen  trennen. 
Die  Paramerenlamellen  sind  schmal  und  sehr  lang. 


ILLUSTRATIONEN 

Tafel  1 

Fig.    1.  Atopomorpkus  schnitzel  sp.  nov.,  Kopf  in  Seitenansicht. 

2.  Atopomorpkus  schnitzel  sp.  nov.;  Kopf  in  Ansicht  von  oben. 

3.  Atopomorphus   schnitzel  sp.   nov.;    Hinterschiene   in   Ansicht  ^ 

hinten  und  von  der  Seite. 

4.  Paramorphocephalus  setosus  sp.  nov.;  Kopf  und  Metarostrum. 

5.  Agrlorrhynchus  Ignarns  sp.  nov.;    Rtissel  in   Seitenansicht. 

6.  Agriorrhynchns   Ignarns  sp.   nov.;    Elytrenzeichnung. 

7.  Agriorrhynchns  ignarns  sp.  nov.;  Parameren. 

8.  Pseudorychodes  praeclams  sp.  nov.;   Schmuckzeichnung. 

9.  Apocemis  ignobilis  sp.  nov.;  Elytrenzeichnung. 

10.  Schizotrachelus  imitator  sp.  nov.;   Fiihler. 

11.  Schizotrachelns  imitator  sp.  nov.;  Parameren. 
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TAFEL  1. 


DESCRIPTION  DE  TROIS  ESPeCES  NOUVELLES  DE 
GALERUCINI  DES  PHILIPPINES 

Par  V.  Laboissiere 
Levallois-Perret   (Seine),  France 

AVEC  UNE  FIGURE  DE  TEXTE 

Oides  bakeri  sp.  no  v.     Fig.  1. 

En  ovale  court.  Entierement  jaune  ferrugineux  brillant,  plus 
pale  sur  la  tete,  le  pronotum  et  les  antennes;  yeux  et  sommets 
des  mandibules  noirs. 

Labre  etroitement  mais  profondement  echancre,  epistome  sur- 
monte  d'une  carene  large,  convexe,  se  soudant  a  son  sommet  aux 
calus    surantennaires ;    ceux    ci 
petits,  transversaux  et  limites  en 
dessus  par  un  sillon  droit,  coupe 
dans  son  milieu  par  une  legere 
fossette,    continuee   par   un   fin 
sillon  coupant  le  vertex.     Anten- . 
nes  allongees  atteignant  la  moi- 
tie  des  elytres,  les  troisieme  et 
quatrieme    articles    egaux;    les 
articles  7  a  9  un  peu  plus  epais. 

Pronotum  transversal,  environ 
deux  fois  plus  large  que  long; 
bords  lateraux  droits  et  paral- 
lels, bord  anterieur  legerement 
eleve  sur  son  milieu,  assez  forte- 
ment  echancre,  et  parallele  a 
la  base  qui  est  arquee;  les  angles  anterieurs  sont  droits,  emous- 
ses;  les  posterieurs  obtus.  Surface  convexe,  lisse,  sans  trace 
d'impression.     Ecusson  triangulaire,  allonge,  arrondi  au  sommet. 

Elytres  bien  plus  larges  que  le  pronotum  a  la  base,  fortement 
elargis  et  arrondis  en  arriere;  tres  amples  et  convexes,  ils  sont 
fortement  impressionnes  sur  le  cote  vers  le  premier  tiers,  leur 
surface  est  marquee  d'une  ponctuation  extremement  fine,  un 
court  sillon  longe  la  suture  en  arriere  de  Tecusson;  les  epipleu- 
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res  sont  courts,  situes  a  la  hauteur  du  bord  lateral  a  leur  base, 
ils  se  contournent  et  s'en  eloignent  vers  la  moitie  de  leur  longueur. 

Dessous  ferrugineux.  Prosternum  tres  etroit  mais  visible 
entre  les  hanches.  Longueur,  7.75  a  8.5  millimetres ;  largeur,  5 
a  6  millimetres. 

Male,  sommet  du  dernier  segment  abdominal  trilobe,  le  lobe 
median  concave  et  incline  dans  la  cavite  anale. 

Mindanao,  Davao  {Baker  8564). 

Oides  ovalis  sp.  nov. 

En  ovale  allonge.  Jaune  pale  brillant,  yeux,  sommets  des  man- 
dibules  et  quatre  derniers  articles  des  antennes,  bruns  ou  noirs, 
le  septieme  article  des  antennes  est  plus  ou  moins  rembruni. 

Labre  largement  et  peu  profondement  echancre,  garni  de  poils 
assez  nombreux  ainsi  que  Tepistome,  ce  dernier  est  surmonte 
d'une  carene  triangulaire  et  convexe;  les  calus  surantennaires 
sont  ovales,  convexes,  ils  sont  limites  en  dessus  par  un  sillon 
profond  en  forme  d'accolade,  le  vertex  est  creuse  d'une  large 
impression  triangulaire,  plus  profonde  dans  son  milieu  qui  est 
traverse  par  un  sillon  longitudinal. 

Pronotum  transversal,  environ  deux  fois  et  demie  plus  large 
que  long,  reborde  sur  son  pourtour;  les  bords  lateraux  faible- 
ment  arrondis,  s'elargissant  de  la  base  jusqu'au-dessous  de  leur 
milieu  et  convergents  ensuite  vers  le  sommet,  tous  les  angles 
sont  obtus  arrondis ;  le  bord  anterieur  est  f aiblement  echancre ; 
la  base  est  oblique  en  arriere  des  angles  et  sinuee  sur  son  milieu, 
la  surface  est  peu  convexe  tres  eparsement  et  finement  ponctuee, 
marquee  en  outre  de  quatre  impression,  une  en  forme  de  sillon 
transversal  longe  le  milieu  du  bord  anterieur  qui  se  trouve  de  ce 
fait  assez  fortement  eleve,  deux  transversales  assez  larges  mais 
peu  profondes  sont  situees  de  chaque  cote  sur  le  milieu  non  loin 
des  bords  lateraux,  la  derniere  tres  petite  est  placee  au-dessus 
de  milieu  de  la  base.  Ecusson  en  triangle  allonge  un  peu  con- 
vexe et  lisse. 

Elytres  en  ovale  allonge,  plus  larges  que  le  pronotum  a  la  base, 
regulierement  mais  faiblement  arrondis  de  la  base  au  sommet, 
leur  surface  est  convexe  couverte  d'une  ponctuation  fine  et  assez 
dense;  Timpression  situee  sur  la  partie  laterale  anterieure  est 
peu  profonde,  le  bord  lateral  sur  sa  premiere  moitie  est  assez 
largement  explane,  il  est  retombant  ensuite  jusqu'au  sommet; 
en  arriere  de  Tecusson  la  suture  est  longee  sur  une  faible  lon- 
gueur par  un  sillon  ce  qui  la  fait  paraitre  elevee.  Repli  epipleural 
court  et  tres  eloigne  du  bord  lateral. 


28,4 


Laboissiere:  Galerucini 


611 


Dessous  jaune  pale  ainsi  que  les  pattes;  ongles  roux.  Lon- 
gueur, 7  a  8.5  millimetres;  largeur,  4.25  a  5  millimetres. 

LUZON,  Mount  Maquiling  {Baker  2074,  2427)  ;  Mount  Bana- 
hao  (Baker  4695). 

L'individu  recueilli  au  Mount  Banahao  est  plus  pale,  les  an- 
tennes  sont  a  peine  rembrunies  sur  les  deux  derniers  articles 
seulement,  Timpression  frontale  est  plus  accentuee,  les  bords 
lateraux  du  pronotum  sont  moins  nettement  arrondis  et  plus 
anguleux  enfin  la  ponctuation  des  elytres  est  plus  fine,  mais  je 
ne  crois  pas  qu'il  appartienne  a  une  autre  espece. 

Dercetes  variipes  sp.  nov. 

Jaune  d'ocre  brillant;  deux  derniers  articles  des  antennes 
bruns,  sommets  des  mandibules  noirs;  le  tiers  apical  des  tibias 
anterieurs,  le  quart  environ  des  tibias  intermediates  et  les  tar- 
ses  de  ces  deux  paires  de  pattes  brun  noir,  le  sommet  des  tibias 
et.  les  tarses  posterieurs  tres  faiblement  rembrunis;  tous  les 
ongles  roux  fauve. 

Antennes  greles,  filiformes,  atteignant  le  milieu  des  elytres, 
le  deuxieme  article  ovalaire  de  moitie  moins  long  que  le  troi- 
sieme,  le  quatrieme  aussi  grand  que  les  deux  precedents  reunis  et 
plus  long  que  les  suivants  qui  sont  egaux  entre  eux.  Sillon 
transversal  profond,  lisse,  anguleux  dans  son  milieu,  quelques 
rides  droites  partent  de  ce  sillon  et  remontent  vers  le  vertex. 

Pronotum  transversal,  environ  deux  fois  et  demie  plus  large 
que  long,  finement  reborde  sur  son  pourtour;  le  bord  anterieur 
est  echancre  et  parallele  a  la  base  qui  est  arrondie;  les  bords 
lateraux  sont  tres  faiblement  arques  et  convergent  en  avant; 
les  angles  anterieurs  sont  epaissis,  saillants  et  forment  une 
petite  dent  en  dehors,  les  angles  posterieurs  sont  obtus.  Le  sur- 
face est  convexe  et  lisse.  Ecusson  triangulaire  faiblement  con- 
vexe,  lisse. 

Elytres  paralleles  sur  le  premier  tiers,  faiblement  dilates  en- 
suite  en  arriere  et  separement  arrondis  au  sommet.  Surface 
fortement  convexe,  marquee  d'une  impression  oblique  tres  nette 
en  dedans  des  calus  humeraux,  et  de  deux  autres  laterales  situees 
vers  le  premier  tiers;  de  chaque  cote  de  la  suture,  sur  sa  partie 
anterieure,  se  remarque  un  sillon  assez  grossement  ponctue  au 
fonds,  s'arretant  a  la  depression  transversale ;  tout  le  reste  de 
la  surface  est  couvert  d'une  ponctuation  assez  serree,  fine  et 
reguliere. 

Dessous  un  peu  plus  clair  que  le  dessus,  garni  d'une  pubes- 
cence peu  serree  tres  fine  et  courte.     Les  pattes  sont  plus  dense- 
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ment  pubescentes,  le  premier  article  des  tarses  posterieurs  est 
aussi  long  que  les  trois  suivants  reunis.  Longueur,  7  milli- 
metres; largeur,  3.75  millimetres. 

Luzon,  Laguna,  Mount  Maquiling  (Baker  24-28). 

Sermyloides  banksi  Weise. 

Sermyloides  banksi  Weise,  Philip.  Journ.  Sci.  §  D  8    (1913)    231,  <J. 

Femelle,  antennes  filiformes  atteignant  le  tiers  posterieur  des 
elytres,  les  troisieme  et  quatrieme  articles  grands  egaux,  les 
suivants  plus  courts.  La  face  de  la  tete  est  un  peu  moins  con- 
cave que  chez  le  male.     Le  labre  est  largement  borde  de  blanc. 

Luzon,  Mount  Banahao   (Baker  4688). 


ILLUSTRATION 


Figure  1.  Oides  bakeri  sp.  nov. 
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ERRATA 


VOLUME  26 

Page  418,  insert  at  bottom  of  page,  Type  locality. - 
gao  {Baker). 

VOLUME  27 


-Surigao,  Suri- 


Page  90,  line  33,  for  hirtifrons  read  argentifrons. 
Page  426,  line  11,  for  (Philippinen)  read  (Borneo  und  Sumatra). 
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Abraxas  yirujjata  Guenee,  284. 

Abura.tn,  91. 

Acanthopanax     sciadophyUoides     Franch.     & 

Sav.   91. 
Acana  macidicaudaria  Motsch.,  279. 
Acrogomphus,   560. 
Actias  maenas  Doubleday,   567. 
Adidactus  Senna,  594. 
Aegeriadae.   87. 
Aegeria  hector  Butler,  89. 
Aegocidnus  flavomaculatus  Fisher,   266. 
Aenictus  Shuckard,  47,  50. 

aratus  Forel,  47. 

bakeri  Menozzi,  439. 

camposi  Wheeler  &  Chapman,  48. 

laeviceps  F.  Sm.,  47. 

luzoni  Wheeler  &  Chapman,  48. 

martini  Forel,  47,  48. 

punctiventris  Em.,  440. 

wroughtoni   Forel,   49. 

sp.,  49. 
AGCAOILI,    F.,    see    Wells,    Agcaoili,    and 

Orosa. 
Agrilus  occipitalis  Eschsch.,  488. 
Agriorrhynchus   Power,  598. 

ignarus  Kleine,  598,  599. 

quadritubercvlatus  Senna,  599. 

undidatus  Power,  599. 
Akagashi,  80. 

ALEXANDER,  CHARLES  P.,  New  or  little- 
known    Tipulidse   from   the   Philippines 
(Diptera),  part  III,  369. 
Amblyoponini  Forel,  55. 
Amorphocephalini,  597. 
Amphicordus  Heller,  600. 

improportionalis  Heller,  600. 
Ancistroceron  luzonensis  Schultze,  570. 
Aneylostomeae,  28. 
Ancylostominae,  28. 
Ancylostoma  Dubini,  28. 

braziliense  Gomez  de  Faria,  28,  33. 

caninum  Ercolani,  28,  33. 
Anisocara  Geb.,  101. 

gynandromorpha  Geb.,  102. 
Anisoptera,  559. 
Anochetus  Mayr,  71. 

punctiventris  var.  oceanus  Em.,  71. 
Anoplocephalidse,  17. 
Anoplocephalinse,  17. 


j   Anoplocephala  E.  Blanch.,  17. 

mamillana    (Mehlis),   17,  31. 

perfoliata   (Goeze),  17,  81. 
Ants  of  the  Philippines,  47,  439. 
Aphalara  dahli  Rubs.,  41. 

(Haplaphalara)    dahli  Rubs.,  42. 
Aphalaroida,  41. 
Apocemus  Calabr.,  602. 

conciliator  Kirsch,  602. 

ignobilis  Kleine,  602. 
Aposyla,  119. 
Arctiidae,  573. 
Arduenninae,  22. 
Arduenna  Raill.  &  Henry,  22. 

strongylina   (Rudolphi),  22,  33. 
Arichanna  Moore,  286. 

asko  Idinaria ,    291. 

fraterna  Butler,  286-288,  291,  292. 

jaguararia  Guenee,  286,  289-291. 

melanaria  Leech,  286. 

melanaria  Linn.,  286-292. 

(Fcterodes)  sordida  Butler,  291. 

(Rhyparia)   askoldinaria  Oberth.,  291. 

(Rhyparia)   fraterna  Butler,  291. 
Arrhenodini,  598. 
Ascaridee,  25. 
Ascarinse,  25. 
Ascaris    (Linn. ),  25. 

equorum  Goeze,  25,  31. 

lumbricoides  Linn.,  25,  33. 

vitulorum  Goeze,  25,  32. 
Asebi,  286,  289,  290. 
Asebo,  286,  290. 
Ashibeni-kagiba,  75. 
Atopogyne,  449. 
Atopomorphus  Kleine,  593. 

schultzei  Kleine,  594. 
Atriplex,  536. 
Awaha,  78. 
Awaki,   78. 


Bacillus  ambiguus  Andrews,  327. 

dysenteric,  173-176,  187-190,  314-317,  321, 

323,,  326-328. 
dysenterise  Flexner,  321. 
dysenteric  Shiga,  315-317,  328,  326-828. 
dysenterise    Shiga,    typical    and    atypical, 

with  special  reference  to  agglutination 

reactions,  318. 
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BAKER,    C.    F.,    Remarks    on    certain    Indo- 
Malayan    Fulgora,    with   special    refer- 
ence to  Philippine  species,  343. 
Bar.yrrhynchu&  Lac,  600. 

schroederi   Kleine,   600. 
Bas8ia,  536. 
Basui-boku,    286. 
Belascaris  Leiper,  25. 

cati  Schrank,  25,  33. 

marginata   (Rudolphi),  25,  33. 
Belopherini,  601. 
Benimon-madara,  81. 
Biwa,  86. 
Boarmianae,   279. 
Bombycidae,  569. 
Boros,  118,  119. 
Bos  taurus,   12,  13,  16,  32. 
Bothrion  bakeri,  277. 

praeustum  Fleut.,  277. 
Bothroponera  Mayr,  67. 

glabripes  Em.,   67. 

tridentata  Sm.,  67. 

williamsi  Wheeler  &  Chapman,  67. 
Brachymeria  argentifrons,  615. 

hirtifrons  Ashm.,   615. 
Brahmsea  japonica,  88,  94,  95. 
Brenthiden     der    entomologischen     Sammlung 
des     Bureau    of    Science,    sowie    einige 
neue    Arten     aus     der    Boettcher'schen 
Ausbeute,   589. 
Bubalus  bubalus,  32. 
Budo-sukashiba,  87,  90. 
Buna  no  ki,  86. 
Bunostomeae,  30. 
Bunostomum  Raill.,   30. 

phlebotomum   (Raill.),  30,  32. 

trigonocephalum    (Rudolphi),   30,  32. 


Caenorychodes   Kleine,  600. 

serrirostris  F„   600. 
Callicarpa  mollis  Sieb.  &  Zucc,  76. 
Callienispia  Fisher,   210. 

elegans   Fisher,   211. 

minuta  Fisher,   212. 
Callipareius  Senna,   592. 
Calodromini,  589. 
Calodromus  Guer.-Men.,  589. 

mellyi  Guer.-Men.,  589. 
Calopepla,  380. 

Camphoroama  monspeliaca,  539. 
Camptomyne  Pasc,  273. 

callioides  Pasc,  272. 

insularis  Fisher,   273. 

philippinus    Fisher,    271,    272,    273. 

philippinus   var.    unicolor    Fisher,    272. 
Canis  familiaris,  33. 
Capra  hircus,  32. 
Carmyerius  Stiles  &  Goldberger,   16. 

gregarius   (Looss),  16,  32. 
Cassida  sinuata  Oliv.,  424. 
Ca8tanea   vulgaris    Lam.    var.    japonica    DC. 
84. 


Catamoneurus  Reitt.,   119. 
Celtis  sinensis  Pers.,  86. 
Centromyrmex  Mayr,  61. 

donis thorp ei  Menozzi,  443. 
fete  Em.,  61. 
Cephalotaxus    drupacea    Sieb.    &    Zucc,    279, 

281. 
Cerambyx,  95. 
Cerapachyinae   Forel,  50^ 
Cerapachyini  Forel,  50. 
Cerapachys  F.  Sm.,  50. 

muiri  Wheeler  &   Chapman,   52. 
negrosensis  Wheeler  &  Chapman,  51. 
nitida   Wheeler   &   Chapman,    52. 
rufithorax  Wheeler  &  Chapman,  50. 
Cerddiphyllum  japonicum  Sieb.  &  Zucc,  93. 
Cerobates  Schoenherr,  595. 

tristriatus  F.,  595. 
Cestoda,  17. 

Ceyx  samarensis  Steere,  331. 
Chalcoponera   Em.,    59. 

victoria  Ern.  Andre  var.  andrei  Wheeler 
&   Chapman,    59, 
Chalcosiinae,  570. 
CHAPMAN,     J  AS.     W.,     see     Wheeler     & 

Chapman. 
Chariotheca  caraboides,  115,  116. 

ovalis  Allard,  114,  115. 
Chenolea,  536. 
Chenopodium,  529. 
album  Linn.,  530. 

ambrosioides  Linn.,  530-532,  535,  537,  540. 
ambrosioides    Linn,,    subsp.    anthelmintic 

cum  Thellung,   530. 
ambrosioides     var.      anthelminticum      A. 

Gray,   530,  531,  533,  535,  536. 
ambrosioides  santamaria  A.  Chev.,  530. 
anthelminticum  Linn.,   530. 
botrys  Linn.,  530. 
chilense  Schrader,  530. 
multifidum  Linn.,  530. 
santamaria  Vellozo  de  Miranda,  530. 
suffruticosum  Willd.,   530. 
Chionaema   bengpuetana    Schultze,    537. 
Chrysocolaptes  rufopunctatus  Hargitt,   331. 
Chrysomela,  116. 
Citrus  acida,  522. 

aurantifolia  Sw.,  487,  493,  522. 
aurantifolia  var.  miaray   (Wester)    Merr., 

453. 
aurantium  Linn.,  487,  493. 
aurantium  amara  Linn.,   523. 
excelsa  Wester,  487,  493. 
hystrix  DC.,  453,  487,  493. 
hystrix  var.   boholensis  Wester,  453. 
I  hystrix  var.  macrophylla   (Wester)  Merr., 

I  453. 

hystrix  var.  micrantha   (Wester),  453. 
hystrix  var.  microcarpa    (Wester)    Merr., 

453. 
hystrix  var.  southwickii    (Wester)    Merr., 

453. 
hystrix  var.  torosa    (Blco. )    Wester,  453. 
limonia,  487. 
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Citrus— Continued. 

limonia  var.  pseudolimonum  (Wester) 
Merr.,  453 

longispina  Wester,  453,  487. 

madurensis,  514. 

maxima,  488,  494,  522,  523. 

medica,  488. 

mitts  Blco.,  488,  494,  522. 

nobilis  Lour.,  488,   494,   622. 

sinensis  Osb.,  488,  494,  522. 

southwickii,  488. 

webberi   Wester,  453,  488,  494. 

webberi  var.  montana  Wester,  453. 
Clerodendron  tricotomum  Thunb.,  91-93. 
Cnidocampa  Dyar,  84. 

flavescens  Dyar,  84. 

flavescens  Walk.,  84. 
Coeliccia  campioni  Laidlaw,  563. 

dinoceras  Laidlaw,  562,  563. 

macrostigma  Laidlaw,  563. 
Collocalia  troglodytes  Gray,  337. 
Cossidse,  571. 
Cotylophoron  Stiles  &  Goldberger,  16. 

cotylophorum    (Fischoeder),  16,  32. 
Crassisoma  samoense  Lane,  29. 

urosubulatum  Alessandrini,  29. 
Crataerrhina,   336. 

CRAWFORD,  D.  L.,  Notes  on  Psyllidai,  39. 
Crematogaster     (Atopogyne)     depressa    Latr., 
449. 

(Atopogyne  ?)    vitalisi  Mennozzi,   448. 

(Physocrema)    bakeri  Menozzi,   447. 
Cricket-locusts   (Gryllacridse),  chiefly  from  the 

Philippine   Islands,    131. 
Crocallis   Treitschke,    282. 

angularia    Moore,    282. 

arida  Butler,   282,   283. 

bilinearia   Swinhoe,  282. 

bivittaria  Moore,  282. 

heydena  Swinhoe,  282. 

obliquaria  Moore,  282,  283. 
Cyclosia  sordidus  Walk.,   571. 

sordidus  subsp.  bungauensis  Schultze,  571. 
Cylicostomum   Raill.    &   Henry,   27. 

auriculatum    (Looss),    28,    31. 

catinatum    (Looss),  27,  28,  31. 

elongatum   (Looss),  28,  31. 

goldi  Boul.,  28,   31. 

insigne  Boul.,   28,   31. 

labiatum    (Looss),  27,   31. 

longibursatum  Yorke  &  Macfie,  28,  81. 

minutum  Yorke  &  Macfie,  28,  31. 

na88atum  var.   parvum  Yorke   &   Macfie, 
28,  31. 

pseudocatinatum  Yorke  &  Macfie,  28,  81. 
lyphagogus   Parry,    589. 

eichhorni  Kirsch,  589. 

humilis   Kleine,    590. 

longulus   Senna,    590. 

obconiceps   Senna,    590. 

tabacicola  Senna,  590. 
Cysticercus   bovis,    21. 

cellulosae    (Gmel.),  21,  33. 


Cysticercus — Continued. 

fasc-iolaris  Rudolphi,  20. 

tenuicollis  Rudolphi,  21.  33. 
Cytisns,   281. 

acoparius  Link,  280. 


Dacus  ferrugineus,  488. 
Daucus   carota   Linn.,   282. 
Dercetes    variipes    Laboissiere,    611. 
Diacamma   Mayr,    62. 

baguiensis   Wheeler  &   Chapman,   66. 

geometricum,    64. 

palawanicum    Em.,    64,    66. 

palawanicum  var.  concentrioum  Wheeler 
&  Chapman,  64. 

panayensis  Wheeler  &  Chapman,  65. 

rugosum  Le  Guillou,  62,  63. 

rugosum  geometricum  Sm.t  68. 

rugosum  subsp.    geometricum  Forel,    63. 

rugosum    subsp.    geometricum    var.    vidi- 
purpureum  Em.,  64. 

rugosum    subsp.    geometricum    var.    vidi- 
purpureum   Wheeler,    64. 

rugosum  subsp.  sculptum  Wheeler,  63. 

rugosum    subsp.     sculptum    var.     vagans 
Sm.,   63. 

rugosum     subsp.     scvlptum     var.     vagans 
Wheeler,  63. 

rugosum  var.  sculptum  Jerdon,  63. 
Dicrocoeliidae,  13. 
Dicrocoeliinas,   13. 
Dicrocoelium    (Dujardin),    13. 

lanceatum  Stiles  &  Hassall,   13,  32. 
Diospyros  kaki  Linn.,   85,  86,  284. 
Diphyllobothriidre,   17. 
Diphyllobothrium   Cobb.,    17. 

sp.,   17,   33. 
Diphyrrhynchus,    116. 
Diptera  pupipara  from  the  Philippine  Islands, 

329. 
Dipylidiidra,   18. 
Dipylidiinse,   18. 
Dipylidium    Leuck.,    18. 

buencaminoi  Tubangui,   18,   38. 

caninum    (Linn.),   18,   33. 

halli  Tubangui,    19,  33. 

oerleyi   von   Ratz,    18,   33. 

sexcoronatum  von  Ratz,  18,  19,  33. 
Dirofilaria  Raill.  &  Henry,  21. 

immitis    (Leidy),  21,  38. 
Diurus  Pasc,  603. 

furcillatus  Gyll.,  603. 
DoryliniB  Leach,  47,  439. 
Dragon  flies    (Odonata)    from  the  Philippine 

Islands,  559. 
Drepanid®,  75. 
Drejmna  Schrank,  80,  81. 

crocea  Leech,   80. 
Drepanulidse,   572. 
Dy8cheromorphu8  Kleine,   594. 
Dysentery  carriers  in  the  Philippine  Islands, 
173. 
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Ebaeides,  211,  214,  215. 

albopicta   Fisher,   229,    231. 

basalis  Fisher,   227,   231. 

borneensis  Fisher,  225,  227. 

fulva   Fisher,    226. 

hirsuta   Fisher,   230. 

monstrosa  Pasc,   226,   227. 

montana  Fisher,  231. 

paUiata,  229. 

pilosicornis    Fisher,    228. 

viduata,  229. 
Eberthella,  327. 
Echinococcus  Rudolphi,  20. 

granulosus    (Batsch),    20,   32,   33. 
Ectatomini  Em.,  59. 
Ectocemus  Pasc,  601. 

badeni   Kirsch,   601. 
Ectomyrmex  Mayr,  66. 

annamitus  Ern.  Andre,  66. 
Ectonini  Forel,   47. 
Egesina  Pasc,  214,  216,  223. 

rigida,   217. 
Eguritsuma-edashaku,  282. 
Elephantomyia  major  Alex.,  37". 

(Elephantomyodes)  samarensis  Alex.,  372. 
Emeopedus   longicornis   Fisher,   275. 
Enanea  Lewis,  108. 
Enes  bakeri  Fisher,  258. 

luzonicus    Fisher,    254. 

marmoratus   Fisher,   255, 

pallidus  Fisher,   256. 

scutellaris  Fisher,   262. 

setiger   Fisher,    261. 

sibuyana  Fisher,  260. 

spinosus  Fisher,  257. 
Eni&pia  Pasc,  210,  211. 

fusca  Fisher,  208,  209. 

ornata  Fisher,  208. 

pulchra  Fisher,   206. 

similis    Fisher,    207. 

venosa  Pasc,  207. 
Enoki,  86. 

Evtada  scandens  Benth.,  623. 
Epigogus  Kleine,  591. 

flexibilis  Kleine,  591. 
Epistictia,   380. 
Equus  caballus,  31. 
Ericaceae,  289. 
Ericerus  sp.,   94. 

pela  Westw.,  94. 
Eriobotrya  japonica  Lindl.,  86. 
Eriocera  lativentris  Bezzi,  371. 

spatulata  Alex.,  371. 
Ethmia  lineatonotella  Moore,  574. 

palawana   Schultze,    574. 
Euchromia  elegantissima  Wallengren,   570. 

horafieldi  Moore,   570. 

polymeria  Linn.,  570. 

tawiensis  Schultze,  570. 
Euctenurapteryx  Warren,  279. 

maculicaudaria  Motsch.,  279-281. 


Eupeithes  Senna,  599. 

dominator  Kleine,  599. 
Euphalerus    nigrivittatus     Crawf.    pubescens 

Crawf.,  40. 
Euponera  Forel,  68. 

darwini    For.,    445. 
(Brachyponera)    luteipes  Mayr,  68. 
(Trachymesopus)      darwinii      Forel     var. 

indica  Em.,  68. 
(Trachymesopus)       myropola       Menozzi, 

444. 
(Trachymesopus)    stigma  Fabr.  var.  qua- 
dridentata    Sm.,    68. 
Eupsalomimus  schroederi  Kleine,  600. 
Eupterotidae,  568. 
Eurhinocola   Crawf.,    41. 
Eurytrema  Looss,  13,  14. 

coelomaticum  Giard  &  Billet,  14. 
ovis   Tubangui,   13,   32. 
pancreaticum   Janson,    14. 
Exocentrus,   270,  271. 

alboguttatus    Fisher,    240. 
albovarius   Fisher,   243. 
angusticollis   Fisher,   248. 
badius  Fisher,   242,   245. 
hirtus    Fisher,    245. 
lachrymosus  Pasc,  242. 
mindanaoensis   Fisher,    239,    246. 
moerens  Pasc,  249. 
philippinus  Fisher,  246. 
subglaber  Fisher,   238. 

F 

Fagus   sp.,    86. 
Falco  sparverms,  331. 
Fasciolidae,  12. 
Fasciolinae,    12. 
Fasciola  Linn.,   12. 

gigantica  Cobb..  12,  32. 
hepatica  Linn.,  12,  32. 
Fasciolopsinae,  12. 
Fasciolopsis  Looss,  12. 

sp.,  12,   13,  32. 
Felis  catus,  13,  33. 
domestica,  18. 
Feronia  americana  Leach,  332. 
FERRIS,  G.  F.,  Fourth  report  upon  Diptera 
pupipara   from   the   Philippine   Islands, 
329. 
Filariidae,  21. 
Filariinae,  21. 
|  Fischoederius   Stiles    &  Goldberger,    16. 
elongatus    (Poir.),   16,   32. 
FISHER,   W.    S.,   A   new   species    of  Sambus 
from  Manila   (Coleoptera;  Buprestidae), 
45 ;  New  Malaysian  Cerambycidae ;  sub- 
family Lamiinae,  205. 
FLEUTIAUX,  ED.,  Deux  Melasidae  nouveaux 

des  Philippines,   277. 
Formicidae,  47. 

Formica  haematodes  Linn.,  71. 
Fulgoridae,  343. 
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Fitly ora,   343-345. 

aeruginosa  Stal,  350,  352,  353. 

agusanensis  Baker,  349,  353,  354. 

basinigra  Schmidt,  357,  358. 

candelaria  Linn.,  345,  349-351. 

clavata  Westw.,  343,  348,  361. 

delesserti   Guer.,    349,    353,    360. 

dohrni,  357. 

effusa    Dist.,    346,    352,    359,    360. 

erecta  Schmidt,  357-359. 

erecta  var.  occulta  Baker,  359. 

fumosa  Baker,  350,  355. 

gigantea,  358. 

heringi  Schmidt,  350,  354. 

incerta  Schmidt,  356,  357. 

intricata  Walk.,  350-353. 

lathburii  Kirby,  349.  351. 

lauta  Stal,  350,   355,  356. 

maculata  Oliv.,  349,  353. 

maquilingrana  Baker,   350,   352,   360. 

oculata   Westw.,    349,    353. 

philippina  Stal.  349,  351-353. 

polillensis    Baker,    346,    361,    862. 

pyrorhyncha  Don,  343,  347,  352,  356,  357. 

pythica  Dist.,   356,   357. 

samarana    Baker,    346,    381,    362. 

spinolea  Westw.,  349,  351. 

stellata   Butler,  350-352. 

subocellata  Guer.,  349,  353. 

sultana  Adams  &  White,  348,  357,  358. 

transversolineata  Baker,  359,  360. 

viridicastanea  Baker,  359. 

viridirostris  Westw.,   349,  350,  358. 

whiteheadi  Dist.,  359,  360. 

zephyria  Schmidt,  346,  350,  355. 
Futatsume-kagiba,  78. 


Gallinago    vie  gala    Swinhoe,    339. 
Gallus  domesticus,   1. 
Gamazumi  no  imomushi-cho,  78. 
Gastrodiscidae,  16. 
Gastrothylacidae,  16. 

GEBIEN,  HANS,  Die  Tenebiioniden   (Coleop- 
tera)     des     indo-malayischen     Gebietes, 
unter  Beriicksichtigung  der  benachbar- 
ten      Faunen,      VIII.    Die      Gattungen 
Anisocara,  Spiloscapha,  Menimus,  Labi- 
docera,  und  Pentaphyllus,  101. 
Geometridae,   279,   573. 
Geranomyia    cornigera   Alex.,    369. 
Glaucocephalus,   591,  592. 
Globocephalus   Molin,  29. 

longemucronatus  Molin,   29,  30,   33. 
urosubulatus,   29. 
Gnathostomidae,  24. 
Gnathostominse,  24. 
Gnathostoma    Owen,    24. 

doloresi  Tubangui,   24,    33. 
hispidum   Fedtchenko,    24. 
siamense,   24. 
spinigerum  Owen,  24,  33. 


Gnetum,  539. 

Gomphidse,  559. 

Gonodontis  Stgr.  &  Rebel,  282. 

Gryllacris  arctata  Karny,   132. 

arctata  Walk.,  188,  150. 

arctatiformis    Karny,    132. 

bakeri,  161,  162. 

biguttata  Brunner  v.  Wattenwyl,  163. 

biguttata  var.  detersa  Bruner,  164. 

brachyptera  Gerstacker,  140,  142-144,  146, 
147,  153. 

brachyptera  brevisector  Karny,  142,  146. 

.  diamantii,    144. 

discoidalis   subsp.   atropicta   Griffini,    167. 

emarginata  Karny,  154,   157,  158. 

fasciata  Walk.,    151,   156. 

fumigata  De  Haan,  134,  136. 

fuscifrons,  163,  166. 

fuscinervis  Stal,  140,  144. 

fuscinervis   panayensis   Karny,   144,    153. 

immcLculata,  136-141. 

inconspicua,  151. 

laticauda,    161.    162. 

leefmansi   Karny,    151,    154. 

Uneolata,  162. 

loriae,   164. 

maculata  var.    nobilis    Walk.,    167. 

maculipennis  Giffini,  161,   162. 

maculipennis  Stal,  160. 

maculipennis  bakeri,  160,  161. 

maculipennis   laticauda   Karny,   160. 

maculipennis    specularls    Karny,     161. 

masculipennis,  160. 

melanosticta  Karny,   154,    155,   156. 

modesta  Karny,   154,  156,   157. 

moe8ti88ima,  164. 

nasalis   Walk.,    163,    164. 

nasal  is  sibuyana  Karny,   163. 

nasalis   var.    detersa    Griffini,    164. 

navicula,   151. 

nigrilabis    Gerstacker,    166. 

nigripennia  Gerstacker,  134,  136. 

nigrogeniculata    Brunner    v.    Wattenwyl, 
146,  148. 

nigrogeniculata  tristis   Karny,   148,    153, 
155. 

obscura,   166. 

ob8cura  javanica,    166. 

oceUari8,  166. 

pallidula,   151. 

pictipes  Karny,  134,    136. 

plebeia    Stal,    136-144,    146,    147. 

plebeia  connexa  Karny,   141,   143. 

plebeia    subsp.    immaculata    Griffini,    139. 

podocau8ta,   161. 

privata    Griffini,     158. 

privata  Karny,  154,  158,  159,  160. 

punctifrons  Stal,  146,  151,  154-159. 

pustulata  Stal,  164,  165. 

pustulata    luzoniana    Griffini,    165. 

pustulata  mindorensis  Griffini,  165. 

pustulata  ocellaris  Karny,  164,  165,  166. 
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Cryllacris— Continued. 

recticauda  Karny,  152. 

samarita  Karny,  154,   155,   157,  158. 

scripta,    144. 

sectoralis  Karny,   154,    158,   159,   160. 

sexpunctata  Brunner   v.   Wattenwyl,    146, 
154. 

sibuyana,  164. 

siderea   Karny,   149,    150. 

signifera,  135,  155,  166,   167. 

specularis,    162. 

trimaculata  Griffini,    134,    136. 

urania,    149,    150. 

tvillemsei,   151,   152. 
Gunda  javanica  Moore,  569. 

javanica  palawana   Schultze,    569. 

sikkima  Moore,  569. 

thwaitesii  Moore,  569. 

variegata,  569,   670. 
Gusagi   no  shinkuiga,   91. 
Gyalocephalus    Looss,    27. 

capitatus  Looss,  27,  31. 
Gyaritus,   221,   222. 

H 

Habronema  Diesing,  22. 

megastoma    (Rudolphi),  22,   31. 

microstoma    (Schneider),    22,    31. 

muscae    (Carter),    22,   31. 
Haemonchus  Cobb,  28. 

contortus    (Rudolphi),  28,   32. 
Hako-yanagi,  91. 
Halimus,   536. 
Halogeton,  536. 
Hankyoji,    86. 
Haplaphalara  Uichanco,  41. 
Harpegnathos  Jerdon,   61. 

macgregori  Wheeler  &   Chapman,   61. 

venator  Sm.,  61. 

venator  Sm.  var.  rugosus  Mayr,  61. 
Hebodebo,   281. 
Heliogomphus    Laidlaw,    559,    560. 

bakeri  Laidlaw,  560,   561. 

k&antanensis     (Laidlaw),    560,    561. 

nietneri   (de  Selys),  559,  560. 

pruinans  Fraser,  560. 

retroflexus   (Ris),  560. 

scorpio    (Ris),  560,   561. 

spirillum   Fraser,  560. 
Henarrhenodes   Heller,    601. 

macgregori   Heller,    601. 
Hepialidae,    91. 
Hepialis,    91. 
Hepialus  aemulus  Butler,  91-95. 

excrescens  Butler,  91,  92. 

pauperatus  Walk.,  92. 
Heterakis  beramporia  Lane,   1,  2,  4-7. 

gallinae,  4-6. 

isolonche  von  Linstow,  4-6. 

papillosa,  4. 
Heterocera,    75,    279. 
Heteroplites  Lac,   602. 

erythroderes   Boh.,    602. 

spinifer  Kleine,  603. 


Hibi-gaya,  281. 
J    Hi-kanokoga,   81. 
;    Hippoboscidae,    329. 
!    Hipposideros  diadema  grisea,  329. 
!    Homologaster    Poir.,    16. 
j  philippinensi8,   16. 

i  poloniae   Poir.,    16,    17,   32. 

!    Homophylus  Kleine,  595. 
j  durus    Kleine,    595. 

I  mindanensis    Kleine,    595. 

;    Hoplionota  butuana  Sp.,  577,  578,  579. 
!  corpulenta  Sp.,   586,   587. 

delicatula  Sp.,  584,  585-587. 
I  demutata  Sp.,  579. 

I  formosa  Sp.,  582,  583. 

i  impicta  Sp.,  580,   581. 

j  modesta  Wagener,  579,  580,  583. 

negrosia  Sp.,  583,  584. 
sexnotata  Wse.,   583,  584. 
sexsignata  Wse.,  585-587. 
sibuyana   Sp.,    579,    581. 
surigaaensis  Sp.,  587. 
taeniata  F.,   578,   579. 
undnlata  Wagener,  583. 
Ffoplocephala,   121. 

(Arrhenoplita)    pygmaea  Champion,   121. 
Hormocerus   Schoenh.,   603. 

reticulatus  F.,  603. 
Hyakujikko,    85. 

Hydrocorax    semigaleatus    Tweedd.,    333. 
Hyomon-edashaku,   289,   290. 
Hyponomeutidse,  574. 


Ibota  mushi,  94,  95. 
j    Ibota-mushi-cho,    94. 
Ibotaro  mushi,    94. 
Icosta,  332,  333. 
Icterodes  fratema  Pryer,  286,  288. 

sordida  Butler,  291. 
Iki-ibota  mushi,  94,  95. 
Indo-Malayan   Tenebrionidae,    101. 
Indo-Malayan  Fulgora,  with  special  reference 

to    Philippine    species,    343. 
Ingaya  no  shakutoricho,  279. 
Intestinal   nodules    in   chickens    due   to   Hete- 

rakid  larvae,    1. 
Inu-gaya,  279-281. 

no    shakutor-icho,    280. 
Iraga,    84. 
Iramushiga,    84. 
Ischnodactylus,    102. 

batesi,    115. 
Ithystenini,    602. 


Japanese   lepidoptera  and   their   larvae,    VIII, 

75;    IX,    279. 
Jui-hsien,    530. 
Jui-t'iao,   530. 


K 


Kaigara-mushi,    94. 
Kaki,   85,   86,  284. 
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Kamikiri,   95. 

mushi,   95. 
Kankitsu,  86. 

KARNY,  H.  H.,  Cricket-locusts  (GYyllacridae) , 
chiefly  from  the  Philippine  Islands,  131. 
Katacephala    areuata    Crawf.,    42. 
Kathlanidae,  21.  m 

Katsume,  86. 
Katsura,    93. 
Keyaki,  78. 
Kihada,    86. 
Kiiro-kagiba,  80. 
Kikui,  93. 

mushi,  94,  95. 
Kimadara-kagiba,  75. 
Kinchaku-mame,    82. 
Kiobi-kagiba,  75. 
Kiracho,    279,    280. 
Kiri,  93,  95,  96. 

no  teppo-mushi  cho,  91,  95. 
Kirilowia,  536. 
Kishitabaga,  286. 
Kishita-edashaku,  286. 
Kitsune-mame,    82. 

KLEINE,  R.,  Brenthiden  der  entomologischen 
Sammlung  des  Bureau  of  Science,  sowie 
einige   neue  Arten   aus   der   Boettcher'- 
schen    Ausbeute,    589;    Dritter    Beitrag 
zur    Kenntnis    der    Lycidse :     die    neue 
Gattung    Leptotrichalus,    295. 
Kochia,  536. 
Kome-gome,  76. 
Komoriga,  91,  92. 
Konara,  84,  283. 
Konjiki,  80. 
Konjikia  Nagano,  80. 

#  crocea   Leech,   80,    81. 
Kuimushi,  93. 
Kunugi,  84,  283. 
Kurosuji-kagiba,  78. 
Kurosume  no  ki,  289. 
Kusagi,    91-93,   95. 

kuimushi,  93. 

no  kikui  muhsi,  93. 

no  mushi,  93. 

no  shinkuiga,  93,  94. 

no  shinkui  mushi,   93. 
Kuwa,  86. 

Ii 

Labidocera   Geb.,   117,    119. 
abnormis   Geb.,    119. 

LABOISSLURE,  V.,  Description  de  trois 
especes  nouvelles  de  Galerucini  des  Phil- 
ippines,   609. 

LACY,  G.  R.,  A  report  of  typical  and  atypical 
Bacillus  dysenteriae  Shiga,  with  special 
reference  to  agglutination  reactions, 
313. 

Lagerstroemia  indica  Linn.,  85. 

LAIDLAW,  F.  F.,  Two  new  species  of  dragon 
flies  (Odonata)  from  the  Philippine 
Islands,  with  remarks  on  the  genus 
Heliogomphus,  559. 

Languria,   274. 


Languriomorpha  Fisher,  273. 

bicolor  Fisher,  273,  274. 
Larnaca,  151. 
LAVA,  V.  G.,  The  possible  use  of  Philippine 

coals    for    liquid    fuel,    193. 
Leptamorphocephalus    Kleine,    597. 

sumatranus   Senna,   597. 
Leptogenys  Roger,  69. 

diminuta  Sm.  var.  opacinodis  Em.,  70. 

pruinosa   Forel,   69. 

(Leptogenys)  maxillosa  F.  Sm.,  69. 

(Leptogenys)   pruinosa  Forel,  69. 

(Lobopelta)   chinensis  Mayr,  70. 

(Lobopelta)    diminuta   F.  Sm.,   70. 

(Lobopelta)   diminuta  Sm.  var.  opacinodis 
Em.,    70. 

(Lobopelta)   iridescens  F.  Sm.,  70. 

(Lobopelta)    peuqueti  Andre,  69. 

(Lobopelta)   peuqueti  Andre  var.  watsoni 
Forel,  70. 

(Lobopelta)   punctiventris  Mayr,  70. 
Leptogomphus,  560. 
Leptotrichalus    Kleine,    295,    296,    297. 

acclinus   Kleine,    298,    300,    304,    308. 

accomodatus    Kleine,   298,    299,    303,   304, 
308. 

accuratus    Kleine,    298,    299,    301,    304. 

acerbus  Kleine,  298,  299,   302,  303,   305. 

acidus    Kleine,    298,    299,    302. 

acutus  Kleine,   298,   299,   302,   303. 

adjunctus  Kleine,  298,  299,  306,  307,  308. 

admirabilis   Kleine,   298,   299,    307,   308. 

adolescens   Kleine,   298,    299,    305. 

adversarius  Kleine,  298,  299,  301. 

celsus   Kleine,    297,   298,   301,   307. 

cereus    Kleine,    297,    299,    801. 

cicatricosus   Kleine,  298,   299,   305,   307. 

circumscriptus    Kleine,    298,    299,    307. 

completus   Kleine,   298,    299,    300,    806. 

conciliatus    Kleine,   298,    299,    305,    306. 

concinnus   Kleine  298,    299,   306. 

cyaneiventris  (Waterh.),  295,  298,  300-302, 
309. 

cyaniventris   (Kirsch),  297,  299,  303. 

dubitabilis    Kleine,    295,    298,    300,    302, 
309. 

effeminatus   Kleine,   298,   299,   306. 

femoralis  Kleine,  309. 
Limacodidse,  84. 
Limoniinse,  369. 
Limonia   trigonia   Edwards,    370. 

trigonia    samarensis    Alex.,    370. 
Lindera  glauca  Blm.,  78. 
Liomyrmex  tagalanus  Menozzi,  445. 
Lioponera    Mayr,     53. 

bakeri  Wheeler  &  Chapman,   55. 

bicolor    Wheeler    &    Chapman,    54. 

luzuriagae   Wheeler   &   Chapman,    53. 

parva  Forel,  54. 
Liquid   fuel  experiments,    193. 
Lithosiinse,  573. 
Lobopelta  chinensis  Mayr,  70. 

peuqueti   Andre,    69. 

punctiventris   Mayr,    70. 
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Longicornia  malayana,  205. 
Lynchia,  332. 

M 

Macrogomphu8,  560. 

Madara-kintabaga,    286. 

Magotaro  mushi,   93. 

Malaysian  Cerambycidee ;  subfamily   Lamiinse, 

205. 
Mamushi,  89,  285. 
Mamushi-bori,  284. 
MediniUa  sp.,   571. 
Megapyga,  380. 
Melanothrix    alternans   Pagenstecher,    569. 

nymphaliaria    Walk.,    569. 

nymphaliaria  philippina   Rothschild,    569. 

nymphaliaria     sanchezi     Schultze,     568, 
569. 

nymphaliaria      sanchezi      var.      baletana 
Schultze,    568,    569. 

pulchricolor  Felder,    569. 

8emper%,  669. 
Menimus   Sharp,   106,    108. 

blairi   Geb.,   108,   109,    111. 

caraboides    Allard,    109,    116,    117. 

indicus  Geb.,  109,   116,   117. 

kraepelini   Geb.,    109,    110,    112,    114. 

niponicus  Lewis,  107-109,  113. 

oval  is   Allard,   114. 

ovalis  Geb.,  109. 

rugricollis    Geb.,    109,    111,    118. 
MENOZZI,    CARLO,    Nouvelles    fourmis    des 

Philippines,  439. 
Metastrongylinse,   28. 
Metastrongylus  Molin,   28. 

elongatus    (Dujardin),   28,    33. 
Metazoan  parasites  of  Philippine  docesticated 

animals,  11. 
Metriorrhynchus,  296,  297. 

cyaniventris  Kirsch,  296,   297,  303. 
Miaenia   rufula   Fisher,   267. 

variegata    Fisher,    268. 
Micro gomphus,  560. 
Microhierax    weridionalis    Grant,    333. 
MUleria   adalefa  Doubleday,    571. 

adalifoides  Schultze,   571. 
Mimogyaritus   Fisher,   221. 

fasciatus   Fisher,    221,    222. 
Miolispa  Pasc,  596. 

bicolor  Kleine,   596. 

clavicornis    Kleine,    597. 

fornicata  Kleine,   596,  597. 

pulchella  Kleine,  596. 

unicolor   Kleine.    596. 
Miresa   Graes.,   84. 
Momo,  93. 
Monema  flavescens  Walk.,  84. 

flave8cens    forma    nigricans    De    Joannis, 
84. 
Moniezia  R.   Blanch.,  17. 

expansa   (Rudolph!) ,  17,  32. 

trigonophora  Stiles  &  Hassall,  17,  82. 
Morns   sp.,    86. 


MUIR,    F.,    A    new   species   of    Oliarus    from 
China    (Fulgoroidea,    Homoptera),    365. 
Myiophthiria  Rondani,  336. 

lygaeoides  Rondani,  336,  338. 

reduvioides  Rondani,  336-338. 
Mynonebra  opaca  Fisher,  236. 
Myopopone  Roger,  f  7. 

castanea  Sm.  subsp.   maculata  Roger,  57. 

castanea  Sm.  subsp.  maculata  Wheeler,  57. 

castanea  Sm.  var.  bakeri  Viehmeyer,  57. 

maculata  Roger,   57. 
Myromeus  fulvonotatus  Fisher,  251. 

fumosus  Fisher,  249. 

luzonicus  Fisher,  252. 
Mystrium  Roger,  55. 

camillae   Em.,   55. 


Nashi,  85. 

Nemathelminthes,  21. 
Nematoda,  21. 
Neoegesina  Fisher,   215. 

albomaculata    Fisher,    220. 

fusca   Fisher,   219. 

ornata  Fisher,  216,   217,  220. 

varia  Fisher.  217. 
Nesomomus  Pasc,  211. 
Nesopompe,  366. 
Neuromus  grandis  Thunb.,  93. 
New  or  little-known  Tipulidse  from  the  Phil- 
ippines   (Diptera)    369. 
Ninjin,  282. 

Niphonissa   arida   Butler,    282. 
Niwatoko,  92. 
Nycteribosca  amboinensis  Rondani,  329. 


Odontomachini  Mayr,  71. 
Odontomachus  Latr.,  71. 

banksi   Forel,   71. 

haematoda  Linn.,  71. 

infandus  F.  Sm.,  71. 

papuanus  subsp.  philippinus   Em.,  71. 

saevissimus  F.  Sm.,  71. 
Odontoponera  Mayr,  62. 

transversa  Em.,  62. 

transversa  Sm.,   62. 

transversa  Sm.  var.  biconcentrica  Wheel- 
er &  Chapman,   62. 
Oesophagodontus  Raill.  &  Henry,  26. 

robustus    (Giles),  26,    31. 
Oesophagostomeae,  30. 
Oesophagostomum  Molin,  30. 

columbianum  Curtice,  30,  32. 

dentatum  (Rudolphi),  30,  33. 

radiatum   (Rudolphi),  30,  32. 

venulosum    (Rudolphi),   30,  32. 
Ogoke,  85. 

O-gomadara-edashaku,    284. 
Oides  bakeri  Laboissiere.  609. 

ovalis   Laboissiere,   610. 
Okoze,  86. 
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Oleum  chenopodii,  529. 
Olfersia,  332. 

dioxyrrhina  Speiser,  382. 
Oliarus,  a  new  species  of,   from  China    (Ful- 
goroidea,  Homoptera),  365. 

felis,  366. 

tsoui  Muir,  365. 
Oloessa  Pasc,   273. 
Ophideres  tyr annus  Guenee,  285. 
Opisthenoxys  Kleine,  592. 

boettcheri  Kleine,  593. 

ochraceus  Kleine,   592,  593. 
Opisthorchiidse,  13. 
Opisthorchiinae,  13. 
Opisthorchis  R.  Blanch.,  13. 

felineus    (Rivolta),  13,   33. 

wardi  Wharton,  13,   83. 
Oreta  Walk.,  75. 

calceolaria  Butler,   75-78. 

calida   Butler,   76,    78,   79. 

loochooana  Swinhoe,  75. 

pulchripes  Butler,  75-77,  79. 
Orimargula  philippina  Alex.,  870. 
Ornithoctona   Speiser,   838. 

magna    Ferris,    339. 

nigricans  Leach,  339. 
Ornithoica  Rondani,  329. 

beccariina    Rondani,    330,    382. 

confluenta    Say,    330,    331. 

promiscua  Ferris  &  Cole,  330,  331. 

turdi  Latr.,  331. 
Ornithophila,  332. 
Ornithoponus  Aldrich,  332,  388,   386. 

americanu8  Leach,  332,  333. 

nigrita  Speiser,   382. 

sartus  Ferris,   388. 
OROSA,    MARIA    Y.,   see    Wells,    Agcaoili, 

and  Orosa. 
Orthoparefa  Kleine,  591,  592. 

idonea  Kleine,  592. 
Osphyoplesius,  119. 
Oto,   89. 

Ourapteryx  Mats.,    279. 
Ovis  aries,   32. 
Oxyurida?,   25. 
Oxyuris     (Rudolphi,    25. 

equi     (Schrank),    25,    31. 


Pachycondyla  tridentata  Sm.,   67. 

Paita,   106,   108. 

Palma  brava,  51. 

Panderia,  536. 

Papilionidse.    567. 

Papttio  alphenor  Cramer,  488. 

benguetana,  567. 

rumanzovia    Eschsch.,    488. 

xuthus  Linn.,   567. 

xuthus  subsp.   benguetana  Joicey  &  Tal- 
bot,   567. 

xuthus  var.  xuthulus  Bremer,  567. 
Paragonimus  Braun,   15. 

westermanni    (Kerbert),    15,    33. 


Paramorphocephalus    Kleine,    597. 

diabolus  Kleine,  598. 

setosus  Kleine,   597,    598. 
Paramphistomidre,    16. 
Paramphistominre,    16. 
Paramphistomum   (Fischoeder),  16. 

anisocotylea  Faust,   16,   32. 

cervi    (Zeder),    16,    32. 
Paranthrene  HUbn.,   87. 

regale   Butler,    87,   88. 

(Sciapteron)  regale  Butler,  88. 
Paulownia   tomentosa   Thunb.,   93,   95. 
Paurocephala   conigera   Crawf.,    42. 

orientali8    Crawf.,    42. 
Pentaphyllus   Latr.,    120. 

basalis  Geb.,  121. 

biconiger  Geb.,   121,  125-127. 

bifasciatus  Geb.,  121,  128. 

inermis   Geb.,   121,    126. 

mentaweicus   Geb.,   121,    124. 

oblongus    Lewis,     127. 

4-cornis   Geb.,    121,    122,    125. 

spinipes  Geb.,   121,   127. 

striatus    Geb.,    121,    122,    125. 
Percnia   Guenee,   284. 

felinaria    Guenee    var.    formosana    Mats., 
284. 

giraffata   Guenee,    284. 
Perenia  Pryer,  284. 
Peri8sogomphu8,  560. 

Pharmacognostical  study  of  Chenopodium  am- 
brosioides    Linnaeus    from    the  Philip- 
pines, 529. 
Phassus  Walk.,  91. 

semulua   Butler,   91-93,   96,  97. 

excrescens    Butler,    88,    91-93,    96,    97. 

signifer   Walk.,    91-93,    97. 
Philippine    citrus    fruits,    453. 

coals,  possible  use  of,  for  liquid  fuel,  198. 

Galerucini,   609. 

Gryllacridae,    131. 

Hoplionota  species,  577. 

Lepidoptera,  new  and  rare,  567. 

Melasidae,    277. 
Phlyarus    Pasc,    273. 
Physalopteridse,    23. 
Physaloptera    Rudolphi,    23. 

gemina   von   Linstow,   23. 

pacitae   Tubangui,    28,    38. 

rara    Hall,    23. 
Physocephalus  Diesing,   22. 

sexalatus    (Molin),   22,   33. 
Phy80crema,    448. 

Pieris  japonica  D.   Don,   286,    289,    290. 
Pirus  sp.,    85,   86. 
Platycneminse,    562. 
Platydema,    101-103. 
Platyhelminthes,  12. 
Platythyreini   Em.,   58. 
Platythyrea  Roger,   58. 

coxalis  Em.,  58. 

coxalis    Em.,    var.     philippinensis    Vieh- 
meyer,   58. 
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PJatythyrea  Roger — Continued. 

inermis  Forel,  58,  59. 

maquilingi  Wheeler   &  Chapman,   58. 
Platyzeargyra  Fisher,   213. 

bakeri    Fisher,    214. 
Plcsiofomax,     278. 
Ponerinae   Lep.,    55. 
Ponerini   Forel,   61. 
Ponera    Latr.,    68. 

confinis  Roger  var.  javana  Forel,   69. 

coxale  Roger,  59. 
*  diminuta    F.    Sm.,    70. 

geometrica  F.  Sm.,  63. 

gleadowi    Forel,    69. 

iridc8cen8   Sm.,    70. 

Iuteipe8   Mayr,    68. 

maxillosa   F.   Sm.,    69. 

moczaryi  Em.,  68. 

punctatissima   Roger   subsp.   schaunslandi 
Em.,68. 

quadridentata  Sm.,    68. 

rug osa  Le  Guillou,   62. 

scidpta  Jerdon,   63.  ! 

transversa  F.  Sm.,   62.  I 

vagans  F.  Sm.,  63.  ■ 

versicolor  F.  Sm.,  62.  \ 

Populus  tremula  Linn.  var.  villosa  Wesm.,  91. 
Poteriostomum    Quiel,    27. 

imparidentatum    Quiel,    27,    31. 
Premna    integrifolia    Linn.,    389. 

vestita    Schauer,    426. 
Prioptera  Hope,   879. 

amboinica   Sp..   384,   419,   420,   421,    422, 
435. 

andrewesi  Wse.,   382,    396,    434. 

angusta  Sp.,   383,   411,   435. 

atricornis    Sp.,    381,    390-392,    434. 

bakeri   Sp.,   383,   412,   485. 

bimaculata   Thunb.,    382,   398,    434. 

bimaculata  ab.  impustulata  Boh.,  398,  434. 

binotata  Boh.,  425. 

bipuncticoUis   Boh.,   388. 

bisignata   Boh.,    383,    406,    410,    411,    435. 

bisignata   Boh.,    subsp.    pallida   Wagener, 
435. 

borneensi8  Sp.,  385,  386,  388. 

cardoni  Sp.,  430. 

ceramensis   Sp.,   384,   419,    421,   435. 

cerata  Sp.,  383,   402,  403,  404,   405,  435. 

chinensis  F.,   379,  381,   383,  409,  410,  435. 

decemmaculata   Boh.,    380,   383,    429,   435. 

decemnotata,    425. 

decempustulata    Boh.,    380,    381,    385-388, 
434. 

decempustalata    Boh.,     ab.    parumguttata 
Sp.,   434. 

decempustalata    Boh.,    subsp.    borneensis 
Sp.,    434. 

decemsignata  Boh.,    429,    435. 

decemsignata   Boh.,   ab.   cardoni   Sp.,  435. 

decemsignata  Boh.,   ab.   fuscicornis  Wse., 
435. 

decemsignata   Boh.,    ab.   nigricornis   Baly, 
435. 


Prioptera    Hope — Continued. 

decemsignata  Boh.,  subsp.  macularia  Sp., 

435. 
decemsignata     Boh.,     subsp.     pallidicornis 

Boh.,  435. 
decemstillata    Boh.,    382,     395,     434. 
deficiens  Wse.,  424,  425,  435. 
deflciens  Wse.,   ab.   binotata   Boh.,    435. 
encausta  Sp.,   383,  402,    404,  405,   485. 
figurata  Wse.,    426,    427. 
fumigata   Sp.,    388. 
fuscicornis  Wse.,   430. 
fuscopunctata    Wse.,    416. 
gibbifera  Sp.,  381,   390,   392,  434. 
gibbosa    Baly,    381,    390,    434. 
immaculata   Wagener,    384,    414-418,    435. 
immaculata    Wagener    ab.    fuscopunctata 

Wse.,    435. 
impacata  Sp.,  384,  427,   428,  435. 
joioana    Sp.,    384,    423,    435. 
latissima  Wagener,  384,  413,  415,  435. 
macularia,  430. 

maculipennis    Boh.,    399,    400,    435. 
maerkeli  Boh.,  382,  396,  397,  434. 
morigera  Sp.,   381,  392,   394,  395.  434. 
multiplagiata    Wagener,    382,    408,    435. 
nigricollis   Wse.,   381,    385,   388,   390,   434. 
nigricornis  Baly,   430. 
nigricornis    Wse.,    434. 
octomaculata   Boh.,    381,    389,   390,    434. 
octonotata    Boh.,    384,    419-422,    427,    428, 

435. 
octopunctata    F.,    379-381,    385-388,    393, 

394,     407,     413,     434. 
octopunctata   F.,    ab.    bipuncticollis   Boh., 

434. 
octopunctata   F.,    ab.    fumigata   Sp.,    434. 
octopunctata  F„  ab.  picicollis  Sp.,   434. 
oetopustulata  Boh.,   384,    415,   417,   435. 
opima  Sp.,  383,   402,   403,   405,  406,   408, 

435. 
palawanica  Wse.,  380,  382,  397,  434. 
pallida    Wagener,    410,    411. 
pallidicornis  Boh.,  430. 
parumguttata  Sp.,  385. 
picicollis   Sp.,    388. 
privigna   Boh.,    382,    393,   394,   484. 
prognata  Sp.,   380,   383,   433,   435. 
pudica   Sp.,   383,   402,   403,   405-407,   435. 
puellaris  Sp.,  382,  394,  434. 
punctipennis  Wagener,   399,   400,   435. 
quadriimpressa    Boh.,    382,    397,    398,    434. 
quadrisignata  Boh.,  425. 
ramigera    Boh.,    383,    384,    426,    428,    485. 
ramigera  Boh.,   ab.   figurata  Wse.,   435. 
rugosa    Baly,    399,    400,    435. 
rugosipennis   Sp.,   382,    399,    485. 
sararwacensis    Sp.,    381,    386-388,    434. 
satrapa  Boh.,   409,   485. 
scheerpeltzi  Sp.,  383,   431,   435. 
schultzei   Wse.,    380,    381,    386,    389,    434. 
secreta  Sp.,   382,   401,   404,  406,   435. 
sexmaculata  Boh.,  381,  382,  399-402,  435. 
sinuata    Boh.,    380,    424,    428. 
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Prioptera  Hope — Continued. 

sinuata   Oliv.,    384,   416,    423,    424,    435. 

sinuata  Oliv.,   ab.   binotata  Boh.,   424. 

sinuata  Oliv.,  ab.  decemnotata  Boh.,  424, 
435. 

sirmata    Oliv.,     ab.     quadriaigvata     Boh., 
424,    435. 

sospes  Sp.,  384,  414,  415,  435. 

subopaca  Sp.,   384,  416,   435. 

sulana  Sp.,  384,  422,  435. 

sumatrana   Wse.,    381,    391,    434. 

timorensis  Sp.,  383,  432,  435. 

trabeata  Fairm.,  412. 

trux  Sp.,  384,  418,  421,  435. 

vicina   Sp.,   381,    387,    434. 

westermanni    Boh.,    379,    382,    403,    405, 
407-409,    435. 

whitei    Boh.,    383,    411,    435. 

whitei  Boh.,  ab.   trabeata   Fairm.,   435. 
Probstmayria   Ransom,    21. 

vivipara    (Probstmayr),    21,    31. 
Prolepta  apicalis  Westw.,  360. 
Prophthalmus   Lac,   599. 

assvmffis,    599. 

longirostris   Gyll.,    599. 

philippinensis,    600. 

tricolor   Power,    600. 
Prunus  communis  Hudson,   86,   89. 

sp.,    85,    86,    89. 
Pselliophora   gaudens    (Walk.),    375. 

praefica  Bezzi,  374. 

praefica   fenestrella    Alex.,    374. 

tig-riventris  Alex.,  375. 
Pseudoceocephalini,  603. 
Pseudolfcrxia,   332. 
Pseudorychodes   Senna,    600. 

fruJistorferi  Senna,    601. 

praeclarus    Kleine,    600. 
Psyllidae,    39. 

Pyrops,    343. 

Q 

Quercus,   281. 

acuta    Thunb.,    80. 
glandulifera   Blm.,   84,  283. 
glauca  Thunb.,  280. 
serrata  Thumb.,   84,  283. 

R 

Rhagodia   billardieri   R.   Br.,   536. 
Rhinocola  aceris  Linn.,  41. 

ericae    Curtis,    41,    42. 

targioni  Licht.,  42. 
Rhynchosia   volubilis  Lour.,   82. 
Rhyparia   askoldinaria    Oberth.,    291. 

fraterna   Butler,    286-288. 

grandaria   Felder,   284. 

melanaria,    287,    289. 
Ringo,    86. 
Ropica    robusta    Fisher,    233. 

variegata    Fisher,    232. 


Saiva,    359,    360. 

cardinalis  Butler,  3JS0. 


Sakura,   85. 

Sakurambo,   89. 

Salsola,    536. 

Sambucu8  racemosus  Linn.,  92. 

Sambus,   a  new  species  of,   from   Manila,   45 

aeneicollis    Fisher,    46. 

atropurpureus  Fisher,  45. 

lugubris   Saunders,   46. 

nigricans    Fisher,    46. 
SANTOS,     JOSfi     K.,     A    pharmacognostical 
study     of     Chenopodium     ambrosioides 
Linnaeus   from  the  Philippines,   529. 
Sarusuberi,    85. 
Saturniidae,    567. 
Scaphidema,   106. 
Schizotrachelus    Lac,    608. 

angidaticepa  Senna,    603-605. 

bakeri   Kleine,    603. 

imbricellus    Kleine,    604. 

imitator   Kleine,    603,    604,    605. 
SCHULTZE    W.,    New    and    rare    Philippine 

Lepidoptera,    567. 
SCHWARTZ,  BENJAMIN,  Intestinal  nodules 
in    chickens    due    to    heterakid    larva? 
(Heterakis    beramporia   Lane),    1. 
Sciades,    270. 

moeren8   Pasc,   271. 

sibuyanensis  Fisher,  269. 
Sciapteron  Stgr.,  87. 

regale    Butler,    87,    89. 
Sciopterum  Stgr.,   87. 
Scython    insulcatus    Fleut.,    277. 

nigriventris    Bonv.,    287. 
Sermyloides    banksi    Wse.,    612. 
Setaria   Viborg,    22. 

equina    (Abildgaard),  22,  31. 

labiato-papillosa     (Alessandrini),    22.    82. 
Setora    nitens,    85. 
Shibamushi,    86. 
Shirotsubame-edashaku,     279. 
Silvaspica  Schultze,   572. 

baletensis  Schultze,  572. 
Solenop8i8,    446. 
Somomo,   86,   89. 

SPAETH,  FRANZ,  Die  Gattun*  Prioptera 
Hope  (Coleoptera,  Cassididse),  379; 
Neue  Hoplionota-Arten  (Coleoptera, 
Chrysomelidse,  Cassidinae)  aus  den 
Philippinen,  II,  577. 
Spalacomyrmcx  jese  Em.,  61. 
Spanioneura     arcuata     Crawf.,     42. 

conigera    Crawf.,    42. 

quadrimaculata    Crawf,    42. 
Spica  Swinhoe,   572. 
Spilopelia  tigrina,  339. 
Spiloscapha    Bates,    103. 

javanicum  Geb.,  104,  106. 

nigrofasciata  Geb.,  103. 

thaUoide8,    106. 
Spiruridae,    22. 
Spirurinae,  22. 
Spirocerca    Raill.    &   Henry,   22. 

sanguinolenta     (Rudolphi),    22.    33 
Stemona    sessilifolia    Miq.,    95. 
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Stenopsylla   Kuwayama,    39. 

bakeri  Crawf.,  39. 

longicornis  Crawf.,  39. 

nigricornis     Kuwayama,     39. 
Stephanurus    Diesing,    31. 

dentatus    Diesing,    31,    33. 
Stereodermini,    595. 
Stictoponera    Mayr,    59. 

biroi    Em.,    441. 

coxale    Roger,    59. 

menadensis  var.  bicolor  Em.,   59. 

stylata  Menozzi,  440. 
Stigmatomma    Roger,    55. 

rothneyi   Forel,    55. 

(Fulakora)    luzonicum  Wheeler  &  Chap- 
man, 56. 

(Fulakora)    williamsi   Wheeler   &   Chap- 
man, 56. 
Strapteron  regale   Butl.,   90. 
Streblidae,  329. 
Strongylidae,    26. 
Strongylinae,    26. 
Strongylus    (Goeze),  26. 

edentatus    (Looss),   26,   31. 

equinus    (Mueller),    26,    31. 

vulgaris    (Looss),   26,   31. 
Strophingia    End.,    41. 

ericae,  42. 
Structural     characteristics     of     double-yolked 
eggs    and    the    relation    of    the    mem- 
branes of  twin  embryos  resulting  from 
a  double-yolked  egg,  549. 
Styringomyia    bipunctata    Edwards,    374. 

mcgregori  Alex.,  373,  374. 

venusta    Loew,    374. 
SUMULONG,       MANUEL      D.,       Structural 
characteristics     of     double-yolked    eggs 
and  the  relation  of  the  membranes  of 
twin  embryos  resulting  from  a  double- 
yolked  egg,  549. 
Sus  scrofa  domesticus,    33. 
Suzume  no  ogoke,  85. 

no   tago,    85. 

no  tamago,  85. 
Sybra  punctata  Fisher,   235. 

scutellata    Fisher,    234. 
Syngamea?,  30. 
Syngamus  von  Sieb.,  30. 

laryngeus  Raill.,  30,  32. 
Syntomidae,  570. 


Taeniidae,  20. 
Taeniinae,  20. 
Taenia  Linn.,  20. 

hydatigena  Pallas,  21. 

8aginata,  21. 

solium  Linn.,  21. 

taeniaformis    (Batsch),  20,  33. 
Tago,  85. 
Tankiri-mame,  82. 


Tanygnathus  luzonensis  Linn.,  339. 
Tanylipa,  119. 
Teppomushi,  94,   95. 
Theophila  falcigera  Butler,  285. 

mandarina  Moore,  285. 
Tipulinae,  374. 
To-namushi,  93. 
To  no  kimushi,  93. 
Toxascaris  Leiper,  25. 

canis   (Werner),  25,  33. 
Tozorhina,    371. 
Trachelizini,    595. 
Trachelizus  Schoenh.,  596. 

bisulcatus  F.,  596. 
Traganum,  536. 
Trapeziopelta  Mayr,  69. 

bidens  Em.,  442. 

breviloba  Wheeler,  69. 

philippinensis  Menozzi,  441. 
Trematoda,  12. 
Trichalus,  296,  297. 

cyaneiventris  111.,  296,  300. 
Trichinellidae,  26. 
Trichostrongylinse,  28. 
Trichurinse,  26. 
Trichuris  Roederer,  26. 

depressiuscula   (Rudolphi),  26,  33. 

ovis    (Abildgaard),  26,  32. 

suis   (Schrank),  26,  33. 
Trigridoptera  benguetana  Schultze,  573. 

aubradiata  Warren,  573. 
Triodontophorus  Looss,  27. 

intermedius  Sweet,  27,  31. 
Troglotremidae,  15. 

TUBANGUI,   MARCOS,   A.,   Metazoan   para- 
sites   of    Philippine    domesticated    ani- 
mals, 11. 
Typhlatta  leviceps  F.  Sm.,  47. 

u 

Ukon-kagiba,  80. 
Ume,  86,  89. 
Urapteryx  Pryer,  279. 

luteiceps  Felder  &  Rogenhofer.  279. 


Vaccinium  uliginosum  Linn.,  289,  290. 
VAZQUEZ-COLET,     ANA,     Contribution     to 
the    question   of   dysentery   carriers    in 
the  Philippine  Islands,  173. 
Viburnum,  76,  281. 

odoratissimum  Ker.,  280. 
Vitis  coignetite  Pull.,  88,  89. 
Vollenhovia,  447. 

ambitiosa    Menozzi,    446. 

W 

WELLS,  A.  H.,  F.  AGCAOILI,  and  MARIA 
Y.  OROSA,  Philippine  Citrus  fruits, 
453. 
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WHEELER,  WILLIAM  MORTON,  and  JAS. 
W.  CHAPMAN,  The  ants  of  the  Phil- 
ippine Islands ;  I,  Dorylinae  and  Pone- 
rinae,  47. 

WILEMAN,  A.  E.,  Notes  on  Japanese  Lepi- 
doptera  and  their  Larvae,  VIII,  75;  IX, 
279. 

X 

Xaenapta  bakeri  Fisher,  265. 

denticollis  Fisher,  264. 
Xyleutes  plesseni  Schultze,   571. 


Yabu-murasaki,  76. 
Yama-budo,  88,  89. 


Zeargyra  Pasc,  214,  223. 

vidua  Pasc,  225. 

213007 12 


Zeargyrodes  Fisher,  228. 

fasciatuB  Fisher,  223,   224. 
Zelkowa  acuminata  Planch,   var.    keaki  Sieb., 

78. 
Zizyphus  vulgaris  Lam.   var.   inermis  Bunge, 

86. 
Zygaenidae,   81,  570. 
Zygaeninee,  81. 
Zygaena  F.,  81. 

aeacus  Hubn.,  82. 

chrUtophi  Stgr.,  82,  83. 

ephialtes  Linn.,   82,  83. 

falcate  Boisd.,  82. 

jUipendulse,  83. 

filipendulae  trifolii  ab.  orobi,  82. 

hippocrepidis  Herr.-Schaf.,  82. 

niphona  Butler,  81-83. 

peucedani  Esp.,  82,  83. 
Zygoptera,   562. 


O 


THE  PHILIPPINE  BUREAU  OF  SCIENCE 

MONOGRAPHIC  PUBLICATIONS 

AMPHIBIANS  AND  TURTLES  OF  THE  PHILIPPINE  fSLANDS.  By  E.  H* 
Taylor.  Order  No.  475.  Bureau  of  Science  Publication  No.  15.  Paper, 
193  pages,  17  plates,  and  9  text  figures.  Price,  $1  United  States  cur- 
rency,  postpaid. 

THE  SNAKES  OF  THE  PHILIPPINE  ISLANDS.    By  E.  H.  Taylor.    Order 
No.  476;    Bureau  of  Science  Publication  No.  16.    Paper,  312  pages,  37 
plates,  and  32  text  figures.    Price,  $2.50  United  States  currency,  post* 
•'    paid. 

THE LIZARDS  OF  THE  PHILIPPINE  ISLANDS.  By  E.  H.  Taylor,  Order 
No.  477.  Bureau  of  Science  Publication  No.  17.  Paper,  272  pages, 
23  plates,  and  53  text  figures.  Price,  $2.50  United  States  currency, 
postpaid.   '■  /..''"'.. 

INDEX  TO  THE  GENERA  OF  BIRDS.  By  Richard  C.  McGregor*  Order 
No.  474.  Bureau  of  Science  Publication  No.  14..  Paper,  185  pages. 
Price,  $1 United  States  currency,  postpaid* 

AN  INTERPRETATION  OF  RUMPHIUS'S  HERBARIUM  AMBOINENSfc. 
By  E.  !>• Merrill.  Based  on  the  collections  made  in  Araboina  by  the 
late  Charles  Budd  Robinson.  Order  No.  450.  Bureau  of  Science  Pub** 
lication  No.  9.  Paper,  595  pages  and  2  maps.  Price*  $3  United  States 
currency,  postpaid. 

SPECIES  BLANGOANAE.    A  critical  revision  of  the  Philippine  species  of 
'.      plants  described  by  Blanco  and  by  Llanos.   By  E.  D.  Merrill.    Order 
'No. '461.    Bureau  of  Science  Publication  No.  12.    Paper,  423  pages  and 
1  map.  Price,  $2.25  United  States  currency,  postpaid. 

VEGETATION  OF  PHILIPPINE  MOUNTAINS.    The  relation  between  the 
environment  and  physical  types  at  different  altitudes:    By  William  HE, 
Brown.    Order  No.  473.    Bureau  of  Science  Publication  No.  13L    Paper,  ' 
434  pages,  41  plates,  30  text  figures.    Price,  $2*50  United  States  cur- 
rency, postpaid. 


PLEASE  GIVE  ORDER NUMBER 

Orders  for  these  publication*  may  be  sent  to  the  Business  Manager,  Philippine  Journal 
of  Science,  Bureau  of  Science,  Manila*  P.  I.,  or  to  any  oi  the  f  oUowJng  agents* 

-•■/.;.','■  v  ;•.".        ■'  'agents  .. 

THE  MACMILLAN  COMPANY,  64^66  Fifth  Avenue,  Stew  York,  U.  S.  A. 

WHELDON  &  WESLEY,  Limited,  28  Essex  Street,  Strand,  London,  W.C|» 

MA&TINUS  NIJTHOFF,  Lange  Voorhout  9,  The  Hague,  Holland. 

KELLY  &  WALSH,  Limited,  3  J  Raffles  Place,  Singapore,  Straits  Settlements. 

THACKER,  SPINK  &COM  P.  O.  Box  54,  Calcutta,  India. 

T^B  MARUZEN  GO.,  Limited,  11-16  Nihonbaehi,  Torl-Sarichome,  Tokyo,  Japan. 


$**** 


,.  WJSfcLS,  A.  fl,t  I^AGCAOILI,  and  MARIA  Y.  OfeOSA,      ' 
Philippine  citrus  fruits J _.* ^ "  453 

SANTOS,  JOS£  £.    A  pharma<*ogiio^tical?  study  of  Che-     4 
nopodium  ambrosioides  Limweus  from  the   Philip- 
pine  , _ ™^,.t -!...,...._ 529 

STBIULONG,  MANUEI/  D.  Statural  characteristics 
t>f  double-yolked  eggs  and  the  relation  of  the  mem- 
branes of  twin  embryos  resulting  from  a  double- 
yolked  egg ,„_ ;_  fc+ „..„ 549 

LAIDLAW,  F,  F.  Two. new  species  of  dragon  flies 
(Odonata)  from  the  Philippine  Islands,  with  remarks 
on  the  genus  Heliqgo*nph#s _r , 559 

SCHULTZE,  W.    New  and  r^ire  .Philippine  Lepidoptera..      567 

SPAETH,  FRANZ.    Neue  Hoplioftdta-Arten  (Coleoptei% 

Chrysoipelidsei  Cassidintk)  aus  den  Philippines  IL,..      577 

1CLEINE,  R.  Brenthiden  der  entomologiseheh  Samm- 
lung  des  Bureau  of  Science,  sowie  einige  neue  Arten 
aus  der  Boettcher'schen  Ausbeute „ „ 589 

LABOISSI&RE,  V.    Description  de  trois  espfeces  noti- 

velles'de  Calerucini  des  Philippines, .  * , T.  .._._  609 

ERRATA T  .  _ , , 615 

INDEX   r ^ A .._ 617 

The  Philippine  Journal  of  Science  Is  issued  twelve  times  a 
J  year.    The  sections  w&re  discontinued  with  the  completion  of 

*  Volume  xm  <iai8), 

*     Yearly  subscription,  beginning  with  Volume  XtV>  5  dollars 
United  States  currency*    Single  numbers,  50  cents  each. 

Publications  sent  In  exchange  for  the  Philippine  Journal  of 
Science  «%>]&ld  be  addressed :  library,  Bureau  of  Science,  B$anila, 

Subscriptions  may  Jbe  sfent.to  the  Business  Manager,  Phil- 
ippine Journal  of  Science,  Bureau  of  Science,  Manila,  p.  U  or 
^  ,to  any  of  ihe  agents  listed  on  the  third  page.of  this  covar. 

Entered  *t  the  |w«t  office  at  Mafati*,  K  tr  «s  *econd-«ia^  matter. 


BOUND 

'I 

UNIV.  OF  MICHJ 
[LIBRARY 


UNIVERSITY  OF  MICHIGAN 


3  9015  03543  0233 


